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Introduction 


With the publication of this first supplement to the Continuing Bibliography entitled 
‘‘Lasers and Masers", NASA SP-7009, the National Aeronautics and Space Administration 
continues its program of distributing selected references to reports and articles on aerospace 
subjects that are currently receiving intensive study. All references have been announced in 
either Scientific and Technical Aerospace Reports (STAR), International Aerospace Abstracts 
(IAA), or the NASA Continuing Bibliography Aerospace Medicine and Biology (NASA 
S P-701 1 and its supplements). They are assembled in this bibliography to provide a reliable 
and convenient source of information for use by scientists and engineers who require this 
kind of specialized compilation. In order to assure that the distribution of this information 
is sustained. Continuing Bibliographies are updated periodically through the publication of 
supplements which can be appended to the original issue. 

The scope of coverage of this supplement, NASA SP-7009 (01), is extensive, and 
references to all major studies associated with the research on, and development of, lasers 
and masers are included. Special emphasis is given to laser and maser applications as they 
relate to ranging and communications systems, astronomy and optics, and metalworking. 
Pertinent references to fundamental studies devoted to the physical and electronic properties 
of lasers and masers, as well as their function and performance, will also be found in this 
collection. 

Each entry in the bibliography consists of a citation and an abstract. The listing of 
entries is arranged in two major groups. Report literature references are contained in the 
first group and are subdivided according to their date of announcement in STAR. The 
second group includes published literature references, subdivided according to their date of 
announcement in IAA, or in Aerospace Medicine and Biology. All reports and articles cited 
were introduced into the NASA information system during the period February, 1965- 
April, 1966. 

A subject index and a personal author index are included. 
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AVAILABILITY OF DOCUMENTS 


STAR Entries (N65, N66) 

NASA documents listed are available without charge to: 

1. NASA Offices, Centers, contractors, subcontractors, grantees, and consultants. 

2. Other U.S. Government agencies and their contractors. 

3. Libraries in the United States that maintain collections of NASA documents for 
public reference. 

4. Other organizations in the United States having a need for NASA documents in 
work related to the aerospace program. 

5. Foreign government or academic (university)organizations that have established 
reciprocal arrangements for the exchange of publications with NASA, that have 
current agreements for scientific and technical cooperative activities with NASA, 
or that have agreements with NASA to maintain collections of NASA docu- 
ments for public use. 

Non-NASA documents listed are provided by NASA without charge only to NASA 
Offices, Centers, contractors, subcontractors, grantees, and consultants. 

Organizations and individuals not falling into one of these categories may purchase 
the documents listed from either of two sales agencies, as specifically identified in the ab- 
stract section: 

Clearinghouse for Federal Scientific Superintendent of Documents (GPO) 

and Technical Information (CFSTI), U.S. Government Printing Office 

Springfield, Virginia 22151 Washington, D.C. 20402 


Information of the availability of this publication and other reports covering 
NASA scientific and technical information may be obtained by writing to: 

Scientific and Technical Information Division 
National Aeronautics and Space Administration 
Code USS-AD 
Washington, D.C. 20546 


Collections of NASA documents are currently on file in the organizations listed on the 
inside of the back cover. 
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IAA Series (A65, A66) 

AH articles listed are available from Technical Information Service, American Institute 
of Aeronautics and Astronautics, Inc. Individual and Corporate AIAA Members in the 
United States and Canada may borrow publications without charge. Interlibrary loan 
privileges are extended to the libraries of government agencies and of academic non- 
profit institutions in the United States and Canada. Loan requests may be made by mail, 
telephone, telegram, or in person. Additional information about lending, photocopying, and 
reference service will be furnished on request. Address all inquiries to: 

Technical Information Service 
American insiiiuie of Aeronautics and Astronautics. Inc. 

750 Third Avenue, New York, New York 10017 

For further details please consult the Introductions to ST A R and IAA, respectively. 


LC Entries 


Articles listed are available in the journals in which they appeared. They may be 
borrowed or consulted in libraries maintaining sets of these journals. In some instances, 
reprints may be available from the journal offices. 
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TYPICAL CITATION AND ABSTRACT 



TITLE 


AUTHOR 



INVESTIGATION OF LASER PROPERTIES RELEVANT TO 
THE MEASUREMENT OF DIFFERENT PHYSICAL PARAM- 
ETERS Semiannual Status Report, 1 Mar.-I Sep. 1965 
M. K. Testerman 1 1 Oct. 1965 65 p refs 

(Grant NsG-713) ^ 


(NASA-C R -68235) ICF^TL HC S300/MF $0.75 ICSCL 20E 
Research is reported in the following areas: mapping of 
vibrating surfaces, the use of a laser to measure the frequency 
response of a transducer, a sensitive level, a long path cell 
for the measurement of weak optical rotation, an angular align- 
ment device, holograms, and pressure determination by Ray- 
leigh scattering. Progress in each area is described in detail, 
and schematics are included. Conclusions are given along with 
areas of future work. C.T.C. 


PUBLICATION 
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Lasers and Masers 


a continuing bibliography with indexes JULY 1966 


1965 

STAR ENTRIES 

N65-13558*# Hughes Research Labs.. Malibu. Calif. 

DESIGN AND CONSTRUCTION OF AMMONIA BEAM 
MASER Technical Summary Report 
J L Walsh Apr 1962 39 p 
(Contract NASw-62) 

(NASA-CR 55839) OTS HC $2 OO/MF $0 50 

This report describes the construction of two ammonia beam 
masers and associated frequency translators which demon- 
strate. under laboratory conditions, a long-term frequency stabil- 
ity of better than one part in 10*® The masers utilize two 
critically coupled cavities in order to minimize frequency pulling 
effects due to cavity drift. The cavities are separated by 9/4 
wavelengths and are both tuned to the maser frequency. This 
configuration produces a minimum phase shift (due to cavity 
drift, etc.) of the resonant cavity system as seen by the am- 
monia beam. The masers incorporate a point source and 
tapered focuser and operate with N 15 H 3 derived from a chemical 
source, which affords excellent beam stability. Associated with 
each maser is a frequency translator consisting of a 52.7 Me 
crystal, whose output is multiplied and phase locked to the maser 
output, thus providing signals with maser stability at frequen- 
cies in a more useful part of the rf spectrum. Author 


N65-13790# Columbia U., N.Y. Columbia Radiation Lab. 

THE OPTICAL MASER APPLIED TO BRILLOUIN SCAT- 
TERING SPECTROSCOPY Progress Report. 1 Oct. 1963- 
SI Mar. 1964 

R. Novick Apr. 1964 3p refs 
(Contract DA-AR0(D)-31 -124-0380) 

(PR-3; AD-605736) 

Measurements of linewidth of Rayleigh scattering due to 
diffusion were completed. Small discrepancies between theory 
and experimental data were traced to Doppler shift effects 
produced by thermal convection in the solvent, and were 
subsequently eliminated. In an auxiliary experiment, this 
same Doppler effect was studied with the solvent current 
controlled mechanically. Results indicate that this effect can 
be used as a technique in fluid flow measurements. A Hg + 
laser was constructed and operated in a pulsed mode. Another 
structure with a 2.5-mm-bore discharge tube was completed. 
Continuous-wave laser action is being attempted with this 
design. R.L.K. 


N65-13857*# International Business Machines Corp.. Pough- 
keepsie. N.Y. Development Labs. 

USE OF OPTICAL MASERS IN DISPLAYS AND PRINTERS 
Fourth Quarterly Report. 24 May-23 Aug. 1964 
W. Kulcke. K. Kosanke. E Max. and H. Fleisher [1964] 42 p refs 
(Contract DA-36039-AMC-001 18(E)) 

(Rept -6; AD-452259) 

The evaluation of specifications of the deflector was con- 
tinued. This includes the influence of temperature on the split- 
ting angle between ordinary and extraordinary rays in the bire- 
fnngent elements. It also includes an analytical evaluation of 
the influence of fabrication tolerances and bandwidth of light 
on the background light. Compensation of focal depth into the 
deflector affects the distribution of background light. The effect 
is discussed for various methods of compensation. Birefringent 
calcite crystals were cemented successfully: results are reported. 
A lens system for widening the laser beam to the full aperture 
of the deflector and for focusing the beam to the output plane 
is specified. Further investigations refer to the problem of elec- 
troding the electro-optic crystals. One of the suggested elec- 
tronic switches for high-speed, low-power operation — the sec- 
ond harmonic phase modulated switch — was investigated. The 
experiments were performed at different speeds and voltages 
with promising results. Author 

N66-13904 Joint Publications Research Service. Washing- 
ton. D.C. 

INVESTIGATION OF MASER WITH TWO SERIES RESO- 
NATORS 

E. M. Belenov and A. N. Orayevskiy In its Izv VUZov: Radio- 
phys.. vol. VII. no. 3. 1964 25 Nov 1964 p 125-143 refs 
(See N65- 13892 04-07) OTS: $6 00 

In a maser using two series resonators it is possible to 
maintain oscillations such that the width of the radiation line 
is determined, fundamentally, by the transit time between the 
resonators. Here, there is a considerable reduction in the in- 
fluence of the traveling-wave effect on oscillation frequency. 
The limit of stability for this type of mode depends on the 
parameters of the device. Author 

N65-14074# Lightning and Transients Research Inst.. Min- 
neapolis. Minn. 

LASER TYPE ULTRA-VIOLET RADIATION FEASIBILITY 
FOR LIGHTNING AND ATMOSPHERIC PROPAGATION 
STUDIES, PART II Final Report 

J. R.Stahmann Oct. 1964 25 p refs 
(Contract AF 19(604) 7984) 

(L&T-417; AFCRL-64-859. Pt. II; AD-609217) 

Laboratory experiments were limited to the use of a 14-kW 
carbon arc as a source in the far ultraviolet. No long spark 
diversion similar to that found with a jet plasma (10 7 to 10 8 
ions/cc) was observed with the carbon arc source. Methods of 
selective ionization to distribute the ions over the beam with 
just the density required for the conductivity of a jet plasma 
include possible rocket distribution of combustible particles to 
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N65-141 85 


be ignited by a conventional laser beam 
eral miles 


for distances of sev- 
Author 


N65 14185# Perkin-Elmer Corp.. Norwalk. Conn. Electro- 
Optical Div. 

RESEARCH INTO THE CAUSES OF LASER DAMAGE TO 
OPTICAL COMPONENTS First Quarterly Report, 1 Mar- 
31 May 1964 

G.N Steinberg (1964] 53 p refs Its Rept -7735 
(Contract DA-28-043-AMC -00009) 

(PE-TR-7735; AD-450188) 

Instruments 8nd techniques are described by which a known 
and controllable Q-switched laser illumination level was ob- 
tained This light was then used for determining the damage 
threshold of specially prepared dielectric mirrors and for creat- 
ing internal damage in optical glass Presentation is made of 
the data obtained from the experiments using the techniques 
^ ^ Autho. 


N65-1 4200# Air Force Inst of Tech , Wright-Patterson AFB, 
Ohio 

RESONANT ENERGY TRANSFER FROM MERCURY TO ZINC 
IN RELATION TO A GAS LASER 

Robert Mason Howard. Jr (M S Thesis) Aug 1964 71 p refs 
(AD-603680) OTS $3 00 

An electronic system was constructed for scanning the 
spectral output of a Jarrell Ash spectrograph This was used to 
observe the spectrum of an Hg-Zn discharge which originated 
from a heated dc glow discharge tube in which the partial 
pressures of Zn and Hg could be varied independently Ob- 
servations of the spectra indicate a resonant energy transfer 
from the 7 3 S 1 state of Hg to the 4 3 D! state of Zn at high 
voltages across the tube (anode to cathode) At lower voltages 
the 7 3 S i Hg state couples to the 4^2 state of Zn and indi- 
cates that a population inversion might be achieved in the Zn 
between the 4^2 and 4 1 P ! state. Author 

N65-14217# Air Force Systems Command. Wright-Patterson 
AFB, Ohio. Foreign Technology Div. 

WIDTH OF LINES EMITTED BY LASER MODELS 
V S Mashkevich 26 Oct. 1964 7 p refs Transl into ENGLISH 
from U kr. Fiz. Zh. ( Kiev), v. 8, no 8, 1 963 p 9 1 8-92 1 
(FTD-TT -64-841/1 : AD-608179) 

Kinetic equations are used to investigate the stationary 
conditions of a laser Solutions of Maxwell equations with 
approximate boundary conditions are discussed and applied 
to a consideration of the effect of line narrowing in a laser 

P.V.E 

N65-1431 1# Philco Corp., Blue Bell. Pa. Research Lab 

COHERENT OPTICAL PARAMETRIC TECHNIQUES First 
Quarterly Report 

C Wang Griff.ss AFB. N Y . RADC. Oct. 1964 20 p refs 
(Contract AF 30(602)-3364) 

(RADC-TDR-64-386; AD-608921) 

The theoretical and experimental aspects of optical para- 
metric amplification involving three waves were studied. Major 
achievements include (1) successful operation of high power, 
nearly smgle-moded ruby lasers, and (2) observation of para- 
metric interaction among Raman-shifted lines An attempt is 
being made to observe parametric amplification of the 6328 A 
radiation from He-Ne gas laser, using the second harmonic radi- 
ation of ruby as the pump. Author 


N65-14365# Litton Industries, San Carlos, Calif Electron 
Tube Div. 

PLASMA-POWERED COHERENT OPTICAL TRANSMITTER 
Final Report, Jul. 1963-Aug. 1964 


Gerold Pokorny. Joseph Stafford. Gerald Secrest, Gerald Cox. * 
and James Clauss 30 Oct 1964 44 p refs 
(Contract AF 33(657)-1 1 399) 

(DORF-173; AL-TDR-64-257; AD-450741) 

This report covers work on the development of a high in- 
tensity uv source centered at 254 m/i with spectral output of 
less than 1 m/i. The uv source is used to pump phosphors which 
in turn pump laser materials which have absorption bands in 
the emission spectrum of the phosphor. The uv source can also 
be used to directly pump laser materials where they efficiently 
absorb at 254 nm An experimental study of the mercury dis- 
charge mechanism and phosphor efficiency was accomplished 
The lack of a commercially available spectral radiometer in the 
uv region made it necessary to build and calibrate one for the 
program. Following the evaluation of the discharge and phos- 
phors. a laser pump was constructed to try the uv phosphor 
technique on an Nd + 3 doped CaW0 4 crystal Author 


N65-14369 Stanford U . Calif Stanford Electronics Labs 
TUNING OF CW LASERS OVER ANGSTROM BANDWIDTHS. 
SOME POSSIBLE APPROACHES Technical Report No. 0576-6 
R. J. Morris Aug 1964 30p refs 
(Contract AF33(657)-1 1144) 

(SU-SEL-64-092; AL-TDR-64-227; AD-607852) 

This report is an investigation of several approaches to the 
problem of obtaining cw coherent optical signals whose wave- 
length can be scanned in a controlled fashion over a range of 
approximately 1 A or more The methods discussed include 
the following internal tuning methods Zeeman tuning; diffrac- 
tion from acoustic waves; crystal-strain tuning; thermal tuning, 
tunable mode selection in wide lines; and doppler-shift tuning 
using a beam of accelerated particles The last method listed 
is believed to be a novel scheme for laser tuning Frequency 
modulation using microwave frequencies and large modulation 
indicesis also discussed as an external tuning method Author 

N65-14383# Westinghouse Electric Corp , Baltimore. Md 
Aerospace Div 

DEVELOPMENT OF MILLIMETER AND SUBMILLIMETER 
MASER DEVICES Interim Technical Report, 1 Jun.-31 Oct. 
1964 

W E Hughes [1964] 25 p refs Its Rept -490E 
(Contract AF 33(657)-10472) 

(ITR-5; AD-607983) 

The major effort was devoted to the construction of a dual- 
channel millimeter-wave spectrometer, the testing of an Fe 3 + , 
ZnW0 4 zero-field maser, experiments on an Fe 3 + , T 1 O 2 zero- 
field maser, and the construction of X-band maser circuitry 
Each of the above program elements is described in detail, 
and the conclusions drawn from the experiments are given. 

Author 


N65-14405# General Telephone and Electronics Labs . Inc . 
Bayside. N Y 

CHELATE LASERS Annual Technical Summary Report, 

1 Oct. 1963-30 Sep. 1964 

A Lempicki. H Samelson. and C Brecher 30 Oct 1964 48 p 
refs 

(Contract Nonr-41 34(00); ARPA Order 306-62; Pro] Defender) 
(TR-64-052 7: AD-460627) 

Results of investigating the properties of chelates in 
terms of the requirements for laser action, and of studying 
the characteristics of the chelate laser itself are summarized 
The investigations and studies led to the following conclusions 
(1) Laser action can be obtained in a highly fluid medium at 
room temperature Development of a laser with a circulating 
medium is indicated to be only a technological problem (2) 
The study of the spectroscopy of chelates has revealed detailed 
information on the structure, symmetry, and stability of various 
compounds It appears that four-ligand materials are superior 
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* from the laser point of view {3) The great flexibility of the 
chelate systems has been demonstrated by such effects as 
the tuning achieved by cation addition and the variety of 
solvent influences P.V.E 

N65-14437# Radio Corp of America. Princeton. N J RCA 
Labs 

INTERACTIONS OF COHERENT OPTICAL RADIATION 
WITH SOLIDS Final Report 

R Braunstein and N Ockman 31 Aug 1964 70 p refs 
(Contract Nonr-4128(00) ARPA Order 306-62; Proj Defender) 
(AD-450756) 

The following are discussed (1) optical two-phonon ab- 
sorption in semiconductors. (2) second-harmonic generation 
in the iii-V compounds »nP, GsAs. A ! S b . and GaP 13) fre- 
quency mixing in such semiconductors as Ge, GeAs. and Si; 
and (4) the frequency tuning of injection lasers by uniaxial 
stress Included as appendixes are the following papers; (1) 
Optica / Double-Photon Absorption in CdS ; (2) frequency 
Tuning of GaAs Laser Diode by Uniaxial Stress ; and (3) Effect 
of Doping on the Emission Peak and Absorption Edge of GaAs 

E.K.R. 

N65-14446# Navy Electronics Lab . San Diego. Calif. 

A VERSATILE EIGHT-METER GAS LASER SYSTEM Re- 
search Report. Dec. 1962-Mar. 1964 

V N Smiley and A L Lewis 28 Sep 1964 21 p refs 
(N EL- 1242 AD-607969) 

An 8-meter-long, versatile gas laser and associated equip- 
ment were designed and constructed, employing three methods 
of excitation (6U-c/s ac. dc, and rf) and a Brewster-angle 
prism method of mtracavity wavelength selection The high 
gain resulting from the extreme length of the laser facilitated 
the finding of previously unreported laser lines in the infrared. 
A novel method of facilitating the alignment of mirrors, mak- 
ing use of the 3 39-micron He-Ne line, was utilized. Calcula- 
tions of reflectance for light polarized parallel to the plane of 
incidence for small deviations from the Brewster angle are 
given for an air-quartz interface Author 

N65-14460# Harry Diamond Labs . Washington. D C, 

RANGEMETER FOR XM23 LASER RANGEFINDER. MODEL 
II 

Ira R Marcus 16 Nov -1964 44 p ref 
(H DL-TR-1262; AD-452838) 

A modified rangemeter. designated model II. was con- 
structed and determined capable for use with the XM23 Laser 
Rangefinder. The model II design is a high-speed, miniature, 
digital time-interval counter that displays range readings from 
200 to 19 995 meters when coupled to the rangefinder This 
range capability is twice that of the model I rangemeter An- 
other advantage of the model II design is that it includes a 
target counter, thus allowing the operator to range on any one 
of five target echoes Operation of the rangemeter is based on 
start-and-stop pulses that are received from the rangefinder 
The counter then computes and displays the range to the 
nearest 5x5m on a solid-state electroluminescent readout. The 
readout assembly is optically coupled between the computing 
circuits and a photoconductive readout matrix. The rangemeter 
system operates from —55° to +75° C with a 5- to 7-V supply 
The time base is a 29 971 -Me crystal oscillator; the comput- 
ing circuits are high-frequency flip-flops Author 

N65 14466# Korad Corp . Santa Monica. Calif 

SOLID STATE LASER AMPLIFIER Quarterly Report, 1 Jun - 
31 Aug. 1964 

A H Gillmer. R. C Pastor, and H Schultz Sep 1964 34 p 
refs 

(Contract DA-36-039-AMC-00070(E)) 

(QR-6; AD-453191) 

The theory of gain measurements together with experi- 
mental results were reported. Deterioration of rubies was 


described, and means for inhibiting the damage were developed. 
In this report, further gain measurements are presented 
Development of spiking free lasers, both by mode control and 
by feedback control, is presented. It is intended to amplify the 
spiking free pulse to obtain a high-energy pulse in the micro- 
second and millisecond time scales. Author 


N65-1453V# Massachusetts Inst, of Tech.. Cambridge. 

COHERENTLY DRIVEN MOLECULAR VIBRATIONS AND 
LIGHT MODULATIONS 

E. Garmire. F. Pandarese, and C. H . Townes [1963] 9 p refs 
Submitted for Publication 
(Grant NsG-330) 

UvaSA-CR-532! 1 ) CTS; HC SI .00/MF $0 50 

Very intense maser beams in dense matter produce 
higher order Raman effects through excitation of intense 
coherent molecular oscillations at infrared frequencies. 
These modulate the original light and its Raman-scattered 
radiation producing Stokes and anti-Stokes lines of many 
orders, frequently without a threshold condition for gener- 
ation and in some cases with highly directional radiation 
patterns. Theory is developed for these Raman effects and 
conclusions (some of which correspond to experimental 
observations) are presented. E.W. 


N 65- 14941# Naval Training Device Center. Port Washington. 
N Y. Human Factors Lab. 

BIOLOGICAL EFFECTS OF LASERS: SAFETY RECOM- 

MENDATIONS AND A COMMENT ON THE CONCEPT OF 
OCULAR DAMAGE 

Paul A. Cirincione 28Jul. 1964 13 p refs 
(NAVTRADEVCEN-IH-15; AD-607718) 

Since lasers are being increasingly employed and because 
the laser beam is the most intense artificial light available, 
questions concerning health hazards to personnel become 
most important. Several of the most prominent effects, the 
concept of ocular damage, and proposed safety procedures 
are presented. The following safety rules are given for laser 
work: (1) Laser laboratories should be clearly marked as eye 
hazardous areas. (2) All laser light, regardless of the nature 
of the laser, should be considered dangerous. (3) Laser labora- 
tories should be brilliantly illuminated to constrict the size 
of the pupil of the eye. (4) Protective goggles such as the 
Jena color glass should be worn by all personnel. (5) Inter- 
lock systems should be incorporated into lasers so they will 
not function if anyone is in the light path. E.E.B. 

N65 14982# Ohio State U. Research Fondation. Columbus. 
Antenna Lab. 

CHARACTERISTICS OF VISIBLE DISCHARGES INDUCED 
IN GASES BY FOCUSED RUBY LASER PULSES 

R. G. Tomlinson (Ph.D. Thesis) 1 Sep. 1964 108 p refs 
(Contract AF 33(657)- 10824) 

(Rept. -1579-14; AD-449441) 

The focused radiation from a high brightness laser can 
produce power densities which result in sufficient ionization in 
gases to cause breakdown in the form of visible discharges. A 
high brightness. Q-switched ruby laser was constructed and 
used to study the characteristics of these visible discharges. 
Data were taken in krypton, argon, helium, neon, air, nitrogen, 
oxygen, methane, and carbon dioxide as a function of pres- 
sure and laser power density. Focusing lenses with 3-cm and 
1.2-cm focal lengths were employed. A comparison of the ex- 
perimentally determined laser ionization rates with the micro- 
wave ionization rates was made through the scaling factor, 
effective electric-field strength. The laser-induced ionization 
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rates were much greater than the microwave ionization rates, 
indicating a more efficient energy coupling mechanisms. When 
threshold conditions were exceeded the density of free elec- 
trons in the gas grew rapidly in a cascade process to produce a 
visible breakdown plasma and shock wave Author 

N65-15207 United Aircraft Corp . East Hartford, Conn Re- 
search Labs 

ULTRASONIC CONTROL OF LASER PERFORMANCE Final 
Report, Jun. 26, 1 963-Jun. 25, 1 964 

A J De Maria and G E. Danielson. Jr 25 Sep 1964 33 p refs 
{Contract DA-1 9-020-AMC-01 70(A)) 

(C-920083-12. AD-605940) 

The laser is represented in terms of a system block diagram 
having forward and feedback transfer functions which can be 
varied in a periodic manner so as to modulate the output of the 
quantum device. The modification of a laser's feedback trans- 
fer function hy an ultrasonic refraction and by an optical-tun- 
nelling shutter has been utilized to gate the laser's output 
Experiments are reported which demonstrate that the periodic 
fluctuation of the refractive index resulting from the propaga- 
tion of focused ultrasonic energy within a solid-state laser 
medium can be utilized as a Q-spoiler to gate the output of 
high gain lasers without the introduction of lossy elements into 
the laser's feedback path. In addition, experiments are reported 
which reveal an increase in the energy output of a neodymium- 
doped lanthanum thorium borate glass rod when longitudinal 
acoustical standing waves were propagated down the length 
of the glass rod Author 

N65-16259# Sperry Gyroscope Co , Great Neck, N.Y. Elec- 
tro-Optics Group 

INVESTIGATION OF OPTICAL FREQUENCY TRANSLA- 
TION TECHNIQUES 

J. K. Sharp, E. 0. Vaher, and E. W Cheatham, ed. Wright-Pat- 
terson AFB. Ohio, AF Avionics Lab., Sep. 1964 72 p 
(Contract AF 33(6571-11653) 

(AB-1272-0013; AL-TDR-64-226: AD-607700) OTS $3 00 

Various techniques of optical frequency translation were 
investigated, leading to the design of a V-shaped laser con- 
figuration that can simultaneously support independent oscil- 
lations having two separate polarizations. The device consists 
of two laser cavities sharing a single neodymium-doped glass 
laser rod and end mirror. Theoretical and experimental studies 
of mode selection techniques and Fabry-Perot interferometric 
analyzers are presented. This work leads to single-mode oper- 
ation for each separate frequency and to effective methods of 
measuring translation. Tuning a single leg of the Y laser, 
translation over a total range of 18 Gc was achieved. Observa- 
tion of simultaneous operation of both legs was also made It 
was concluded that the method selected was feasible and that 
further effort is warranted. Author 


N65-15502# General Telephone and Electronics Labs . Inc . 
Bayside, N Y, 

CONFERENCE ON ORGANIC LASERS 

25 May 1964 228 p refs Conf held at Bayside. N Y., 25 May 
1964; sponsored jointly with ONR 
(Proj. Defender) 

(TR-64-052.6; AD-447468) 

CONTENTS: 

1. THE ORGANIC LASER A. Lempicki p 5-15 refs 
(See N65-1 5503 06-16) 

2. STIMULATED EMISSION CONSIDERATIONS IN 
FLUORESCENT ORGANIC MOLECULES D L Stockman 
(Gen. Elec. Co.) p 16-39 refs (See N65-15504 06-16) 

3. RECENT RESULTS ON ENERGY TRANSFER IN 


RARE EARTH CHELATES M. Kleinerman (Am. Optical Co.) * 
p 39-57 (See N65-15505 06-24) 

4. EXCITONS AND TWO QUANTA PROCESSES IN 
MOLECULAR CRYSTALS R M. Hochstrasser (Pennsylvania 
U.) p 58-71 refs (See N65-15506 06-26) 

5 STIMULATED EMISSION IN ISOTOPICALLY MIXED 
BENZENE CRYSTALS D S. Tinti and G. W Robinson (Calif. 

Inst of Tech ) p 72-90 (See N65-15507 06-26) 

6 THE RARE EARTH CHELATE LASERS C Brecker. 

H Samelson, A Lempicki, and V A. Brophy p 91-109 refs 
(See N65-15508 06-16) 


N65-15503 General Telephone and Electronics Labs . Inc , 
Bayside. N Y 

THE ORGANIC LASER 

A. Lempicki In its Conf on Org Lasers 25 May 1964 p 5- 
15 refs (See N65-15502 06-16) 

The problems connected with the development of a 
purely organic laser are discussed Pump requirements are 
compared ‘for three types of laser systems; phosphorescent 
materials, such as benzophenone existing ruby and che- 
late lasers, and fluorescent materials, such as anthracene 
and mixed crystals R L K 


N65-15504 General Electric Co , Syracuse, N Y Elec- 
tronics Lab 

STIMULATED EMISSION CONSIDERATIONS IN FLUO- 
RESCENT ORGANIC MOLECULES 

David L Stockman In Gen. Telephone and Electron Labs 
Conf on Org Lasers 25 May 1964 p 16-39 refs (See N65- 
15502 06 16) 

The reasons for choosing fluorescent instead of phospho- 
rescent compounds in developing an organic laser are dis- 
cussed Two promising molecules studied are perylene and 
9-aminoacridine The properties of liquid and polymeric 
resonant cavities formed with the organic host materials 
were investigated Experimental results indicated that a 
pumped liquid resonant cavity at room temperature employ- 
ing nonvtscous liquids can be operated for about 30 *xsec 
without increasing scattering losses to unbearable limits 
For polymeric host materials, birefringence is being studied 
as a function of wavelength in the samples to determine 
the exact composition required to yield a zero stress optical 
coefficient at the wavelength of interest Several approaches 
to the problem of generating sufficient peak power in a 
short time were made, the most promising pumping source 
being an argon theta-pinch lamp The results of some pump- 
ing experiments are described. R.L K. 

N65-15505 American Optical Co.. Southbridge, Mass 

RECENT RESULTS ON ENERGY TRANSFER IN RARE 
EARTH CHELATES 

M. Kleinerman In Gen Telephone and Electron. Labs Conf 
on Org Lasers 25 May 1964 p 39-57 (See N65-15502 
06-16) 

A postulated mechanism of energy transfer in lanthanide 
chelates, which involves a participation of the triplet level of 
the chelates, is criticized, and the implications for organic 
laser design are discussed Reveiwed are the problems of 
fluorescence efficiency and the high-absorption coefficient of 
the ligands in laser application of rare-earth chelates R.L.K 

N65-1 5508 General Telephone and Electronics Labs . Inc , 
Bayside. N Y 

THE RARE EARTH CHELATE LASERS 

C Brecher. H. Samelson. A Lempicki, and V. A Brophy In 
its Conf on Org Lasers 25 May 1964 p 91-109 refs (See 
N65-1 5502 06-16) 
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The achievement of iasmg in benzoylacetonate and 
dibenzoylmethide chelates of europium, and the problems 
of getting these materials to iase. are described The DBM 
chelate unlike the benzoylacetonate does not Iase in an 
alcohol solution, but the addition of small amounts of 
dtmethylformarmde to the solvent enables laser action to 
take place, showing the great effect of chemical changes 
on the characteristics of the emission Chemical prepara- 
tion methods for various materials can lead to 3-ligand 
and 4-hgand forms of chelates The possible structures of 
the 4-hgand form are discussed Other chemical problems 
reviewed include the extremely intense absorption of che- 
lates Where the absorption constant is too low. little energy 
can be absorbed: where the absorption constant is too high, 
little energy can reach the center of the cell to be absorbed. 

R.L.K. 


N65 15565# Naval Ordnance Lab . Corona. Calif 

FOUNDATIONAL RESEARCH PROJECTS Quarterly Report, 
Jan.-~Mar. 1963 

C J Humphreys 1 Jun 1963 87 p refs 
(N AVWEPS-81 50. AD-409856) 

CONTENTS 

1 THIN MAGNETIC FILM PARAMETRONS R L. King 
and J H Johnson p 1-6 (See N65- 1 5566 06-09) 

2 SYNTHETIC STUDIES D L Herring and C M 
Douglas p 7-19 refs (See N65- 1 5567 06-06) 

3 POLYMERIZATION MECHANISM STUDIES K. L 
Paciorek and R H Kratzer p 20-31 (See N65-15568 06-06) 

4 THE FIRST SPECTRUM OF XENON IN THE 4- 
MICRON REGION AND ITS INTERPRETATION C J Hum- 
phreys and E Paul. Jr p 33-39 refs (See N65- 15569 06-23) 

5 LASERS R L Conger, J H Johnson. L. T. Long and 
J A Parks p 41-45 (See N65- 15570 06-16) 

6 THE ELECTROREDUCTION OF SUBSTITUTED 
AROMATIC NITRO COMPOUNDS IN LIQUID AMMONIA 
SOLUTIONS W S Hams p 47-49 (See N65-15571 06-06) 

7 IONIC MELT ELECTROCHEMISTRY R E Panzer 
p 50-57 refs (See N 65- 15572 06-06) 

8 NARROW PULSE GENERATION BY NONLINEAR 
TRANSMISSION LINE METHODS J R Alday p 59-76 refs 
(See N65-15573 06-10) 

9 EDGE SHIFT AND mj IN GaSb AS A FUNCTION 
OF FERMI LEVEL H Filler. V A Patton, and G Zaeschmar 
p 77-84 refs (See N 65- 15574 06-26) 

10 INFRARED ABSORPTION SPECTRUM OF Ce 3+ 
IN LaF 3 R A Buchanan, J Murphy, and H H Caspers p 85- 
90 refs (See N65-15575 06-26) 


N65-15570 Naval Ordnance Lab . Corona, Calif 

LASERS 

R. L. Conger, J H Johnson, L T Long, and J. A. Parks In its 
Foundational Res Pro) 1 Jun 1963 p 41-45 (See N65- 
15565 06-34) 

The observation by means of a phototube of the output of 
a ruby laser as a function of time is reported. A beam-width 
spread of 0 5° was reduced with a telescope to 0.07° . and it is 
suggested that this spread could be reduced to 0.02° with more 
refined apparatus and adjustments A calorimetric determina- 
tion of laser efficiency showed an efficiency of about 0.01% 
This may be accounted for by xenon tube efficiency, low 
coupling between flash tube and ruby, nonradiative energy dis- 
sipation in the ruby, and nonradiative portions of the ruby. 
Pyrotechnics were investigated as possible pumping light 
sources, and it was concluded that pyrotechnic bombs are of 
no merit in laser experiments, because they produce less light 
than flash bulbs and have the disadvantages of noise and 
smoke. / DEW 


N65-15605# Stanford U., Calif Microwave Lab 

RESEARCH AND INVESTIGATION OF SELECTED MICRO- 

WAVE PROBLEMS Interim Engineering Report No. 6, 1 Jun- 

31 Aug. 1964 

Oct 1964 15 p refs 

(Contract AF 33(657)- 1 1042) 

(ML 1243; AD-451327) 

The following studies were made: (1) Acoustic-Wave 
Interactions — the current oscillations in a CdS single-crystal 
diode, the diffracting properties of ADP. and the diffraction 
of a pulsed ruby laser beam by sound modulation at 10 kc; 
(2) Transverse-Wave Devices — a periodic parallel-plate or 
twisted dc coupler to be used for the deflection of longitudi- 
nal velocity spread of electron beams; (3) Optical Spectros- 
copy of Laser Materials— the construction of an irradiator 
for the testing of solid materials for iaser aciion in the ultra- 
violet and visible regions; and (4) Nonlinear Quantum 
Studies— the insertion of a KDP crystal modulator into a 
ruby laser cavity to generate a second harmonic mode. 

G G 

N65-15753# New Mexico State U . University Park. Research 
Center 

VARIATION OF REFRACTIVE INDEX DURING LASER 
OPERATION Semiannual Technical Report 

J R. Izatt, H A Daw, and R. C. Mitchell Jan 1964 27 p refs 
(Contract Nonr-3531 (04)) 

(SATR-1; AD-427725) 

Variation in refractive index as a function of the distribution 
of population among pertinent energy states can be studied 
experimentally by using a laser as a source with which to il- 
luminate a sample of the same material The latter is optically 
pumped to achieve a sequence of non-Boltzmann population 
distributions, and an interferometric technique is employed to 
determine refractive index as a function of frequency for each 
distribution. Temperature control or other means are used to 
scan the output of the source laser in frequency. A brief dis- 
cussion of theoretical considerations is given as is a detailed 
description of the basic experimental techniques. Several 
items of equipment a’re described which were designed and 
constructed to partially fill the optical pumping and tempera- 
ture control requirements of the experiment. A unique cast- 
plastic optical-pump cavity is described which has displayed 
high optical efficiency in addition to being durable and eco- 
nomical. Author 

N65-15848# Korad Corp.. Santa Monica, Calif. 

USER MATERIALS RESEARCH. PARTI: RUBY IMPROVE- 
MENT Final Report 

R C. Pastor and R. H. Hoskins Sep. 1964 123 p refs 
(Contract AF 33(657)-1 1395) 

(AL-TDR-64-195, Pt. 1; AD-608105) OTS; $4.00 

The objective of this laser research program was the im- 
provement of the crystal quality of Verneuil (flame fusion) ruby. 
The study was directed toward the overall achievement of a 
steady-state operation of this method of crystal growth. New 
approaches to the materials problems, experimental techniques, 
and results obtained are presented Various subsidiary proc- 
esses were investigated, with respect to a steady-state opera- 
tion. Useful experimental parameters relevant to the success- 
ful matching of auxiliary processes are discussed. Author 


N65-15881# General Electric Co., Syracuse, N Y. Heavy Mili- 
tary Electronics Dept. 

SEMICONDUCTOR LASER AMPLIFIER TECHNIQUES 
(SEMLAM) Final Report 

GnffissAFB, N.Y.. RADC. Oct 1964 41 p refs 
(Contract AF 30(602) 31 1 1 ) 

(RADC-TD R-64-384; AD-609704) 
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This report contains information on the work done in the 
semiconductor laser amplifier program. A transmission-type 
light amplifier was successfully tested. The system used consists 
of a light-emitting GaAs diode, with SiO antireflection coated 
Fabry-Perot surfaces, as an amplifier and a cw oxygen gas laser 
as an oscillator. A gain of 15 dB from the gas laser beam was 
observed Author 

N65-15980# Raytheon Co , Waltham. Mass. Research Div. 

GASEOUS LASER RESEARCH Interim Engineering Report 
No. 2, Aug. 1-Oct. 31, 1964 

F. Horrigan, S Koozekanani, and R. Tataroms Wright-Patterson 
AFB, Ohio, Res and Technol. Div. [1964] 48 p refs 
(Contract AF 33(61 5)- 1 949) 

(S-705; AD-608635) 

Combining the results of the lifetime and cross-section con- 
siderations. a general explanation for the properties of a dis- 
charge-excited laser system were developed This involves 
nonselective excitation by the electrons followed by multiple 
cascading from the higher excited states into the lower sets of 
levels To investigate the hypothesis in more detail, an exten- 
sive computer study of a simplified 40-level system is in the 
process of preparation, utilizing Bates-Damgaard lifetimes and 
reasonably constructed cross sections. A complete description 
of this program is given. No numerical results are as yet avail- 
able. Difficulties with the electron beam focusing still remain 
the largest obstacle in the experimental program for the meas- 
urement of electron excitation cross sections in xenon. Several 
preliminary cross-section measurements are presented. It is 
concluded that multiple cascading must be playing an impor- 
tant role in xenon. Author 


N65-1 6002# Air Force Cambridge Research Labs., Bedford, 
Mass Optical Physics Lab. 

APPLICATIONS OF LASERS 

C. Martin Stickley Nov. 1964 43 p refs Its S0ec. Rept. No. 15 
(AFC RL-64-914; AD-609846) 

Thisarticle is a survey of applications of lasers. The applica- 
tions are divided into six major areas: precision measurements, 
communications, biological and medical, other scientific areas, 
metalworking, and miscellaneous. A table of the basic charac- 
teristics of the major types of lasers is provided, so that the 
user can be made aware of the limitations and capabilities 
of lasers. Good examples of applications in each of these 
areas are described in some detail to illustrate which major 
properties of laser radiation are useful in that particular area. 
Most of the discussion pertains to present-day applications, 
but in some instances what appear to be good future applica- 
tions are also described. Seventy-two references to the tech- 
nical literature that relate to applications are provided. 

Author 


N65-16013# Electro-Optical Systems, Inc., Pasadena. Calif. 

OPTICAL TRANSMITTER TECHNIQUES Technical Docu- 
mentary Report, 15 Apr.-15 Jul. 1964 

D. B. Bowen etal Griffiss AFB, N.Y., RADC. Dec. 1964 58 p 
refs Its Rept.-5180-Q-1 
(Contract AF 30(602)-3440) 

(R ADC-TD R -64-442; AD-610106) 

This report describes work directed toward the design and 
fabrication of a gas laser oscillator and a solid-state chelate 
laser operating at wavelengths ranging from 5 Om to 0.3 m 
N ew classes of sensitized fluorescence and their sensitizers 
were investigated, and system efficiency was improved through 
sensitizer purification. Some of the new sensitized systems 
investigated show promise of operation at or above room 
temperature. The scientific basis for sensitized fluorescence 
is clarified through a detailed analysis and description of the 


mechanism of energy transfer. Appropriate laser calculations 
and optimization were accomplished and associated laser test 
cavities, heat exchangers, and other eauipment were built in 
preparation for testing'the new materials. Author 

N65-16017# Cutler-Hammer. Inc , Deer Park. N Y Airborne 
Instruments Lab 

STUDY OF SOLID-STATE AND TRAVELING WAVE MASER 
TECHNIQUES Interim Report 

J. A. De Gruyl, W. W. Heinz. S Okwit, and J. G Smith Griffiss 
AFB. N Y RADC. Jan 1965 48 p refs 
(Contract AF 30(602)-2989) 

(RADC-TD R- 64-480; AD-610317) 

The purpose is to develop'improved maser techniques and 
apply them to a broadband maser system Magnetic shimming 
techniques capable of providing the proper field gradients in 
a superconducting solenoid were successfully rested The anal- 
ysis of broadbanding was extended to include the effects of non- 
ideal magnetic field gradients and rf field distributions in the 
TWM structure. Correlation between theory and experiment is 
now much improved, facilitating the evaluation and application 
of these techniques to a deliverable breadboard. Limiting char- 
acteristics in a broadband stripline semiconductor limiter at 
4.2° K were obtained Techniques to decrease the limiting by 
using a more resonant, ridged waveguide structure are being 
developed. An analysis of a fine-wire superconducting limiter 
indicates that the operating bandwidth of such a device would 
be too narrow for the intended application An analysis of the 
feasibility of superconducting thin-film tunneling techniques 
as a pump source for masers was completed and is presented 
The obtainable power levels appear to be insufficient for maser 
pumping. Other solid-state techniques are being evaluated 

Author 

N65-16131# Sperry Gyroscope Co., Great Neck. N Y Elec- 
tro-Optics Group 

INVESTIGATION OF TECHNIQUES FOR ELECTROMAG 
NETIC ANGULAR ROTATION SENSING Interim Engineer 
ing Report No. 1, 1 Jul.-30 Sep. 1964 

Wright-Patterson AFB. Ohio, Res. and Technol. Div., Oct 

1964 55 p refs 

(Contract AF 33(615)-1931) 

(AB-1272-0028-1; AD-608276) OTS: $3.00 

A ring laser angular rotation sensor was designed for lOOg 
centrifuge operation. Mode stabilization and control studies are 
aimed at improving the rotational sensitivity of the ring. In- 
formation on mode stability and number of simultaneously 
oscillating modes is investigated through the use of an ana- 
lyzing Fabry-Perot cavity. Work on mode pulling and locking, 
including computer results, is included The primary emphasis 
of the program is on designing, evaluating, and delivery ring 
laser systems for the Holloman lOOg, 260-inch centrifuge. 
Considerationsincludethermal and mechanical stability. Author 


N65-16262*# Wheeler Labs., Inc.. Great Neck. N Y. 

DEVELOPMENT OF MACROSCOPIC WAVEGUIDE AND 
WAVEGUIDE COMPONENTS FOR OPTICAL SYSTEMS 
Final Report, Jan. 28-Nov. 28, 1964 

E. R. Schineller, D. W. Wilmot, H. M Heinemann. and H. W 
Redlien 28 Nov. 1964 155 p fts Rept.-1 247 
(Contract NASw-888) 

(NASA-CR -60527) OTS: HC $5.00/ M F $ 1 .00 

In the development of single-mode, macroscopic optical 
waveguides and components, an all-dielectric waveguide, 
comprising a core and a cladding region of differing dielectric 
constants, was chosen for detailed study. Theoretical analysis 
of the waveguide medium resulted in the formulation of mode 
cutoff conditions, field distributions and propagation charac- 
teristics. and various methods for waveguide excitation were 
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evaluated Single-mode propagation was obtained from high 
optical quality fuzed quartz, ground and polished to size. Com- 
ponent study included theoretical design, performance analysis, 
and tests of waveguide configurations to determine the feasi- 
bility of all-solid components. Conclusions are: (1) Optical 
detectors fabricated in a single-mode waveguide are sensitive 
to the transverse distribution of both signal amplitude and 
phase (2) Macroscopic optical waveguides and components 
are feasible. (3) The concept offers promises of high perform- 
ance components for sophisticated laser systems. M.G .J. 


N65-16320*# General Dynamics Electronics. Rochester, 
M Y Research Dept. 

LASER MODULATION AT THE ATOMIC LEVEL Monthly 
Report No. 5. 1-30 Nov. 1964 

E G Brock. F C Unterleitner. Sr , Y C Kiang. and J F 
Stephany 10 Dec 1964 8 p refs 
(Contract NASw-1008) 

(NASA-CR -60572) OTS: HC $1 00/MF $0 50 

Population inversion as a function of peak magnetic field 
was measured for a 90° ruby rod. Unlike the 0° rod. minimum 
inversion coincides with zero magnetic field, and the slope 
of threshold population inversion versus magnetic field 
is more than an order of magnitude higher in the high field 
region for the 90° rod Rough estimates of the Zeeman split- 
ting to be expected from the lines involved in laser emission 
at room temperature and at liquid nitrogen temperature 
have been made If the crystal field terms in the Zeeman 
splitting calculation are ignored, each of these lines should 
split into four components in a magnetic field, the splitting 
for the room temperature line being approximately four 
times that of the low temperature line. The primary purpose 
of these calculations is to give an order tf magnitude esti- 
mate of the frequency shifts to be anticipated in the pulsed 
homogeneous field experiments with YAG:Nd 3 + laser. 

Author 

N65-16442# Deutsche Versuchsanstalt fur Luft- und Raum- 
fahrt. Porz (West Germany). Institut fur Energiewandlung 
und Elektrische Antriebe 

NONTHERMIC PLASMA AND ELECTRIC CONDUCTIVITY 
[NiCHTTHERMISCHES PLASMA UND ELEKTRISCHE LEIT- 
FAHIGKEIT] 

P Wahle Aug. 1964 54 p refs In GERMAN 
(DLR-FB-64-13; DVL-304) Available from ZLDI. Munich: 
13 DM 

Intensive tests were performed on plasmas and their be- 
havior in electric and magnetic fields. These tests aim at the 
technical realization of transforming kinetic energy directly 
into electric energy, and vice versa, with an acceptable degree 
of efficiency. In the first case, this transformation takes place 
in magnetohydrodynamic generators; ini the second case, in 
plasma accelerators. High conductivity on the plasma is 
essential for a good efficiency. In thermal plasma, this require- 
ment coincides with a high plasma temperature which of course 
constitutes a high load on the materials. To avoid this thermal 
stress, the high conductivity of nonthermal plasmas with high 
electron temperature but low gas temperatures is utilized. 
This report gives a summary on nonthermal plasma; and the 
plasma conductivity in electric and magnetic fields is investi- 
gated. Author 

N65-16471# Pennsylvania Univ., Philadelphia. Johnson Re- 
search Foundation 

TEMPERATURE JUMP STUDIES IN THE NANOSECOND 
RANGE Pinal Report 

George Czerlinski [1964] 13 p refs 
(Contract Nonr-551<46)) 

(AD-451466) 


Temperature jumps within nanoseconds were produced by 
absorption of some of the light from a Q-switched ruby laser. 
Such temperature jumps were applied to nonbioiogical (but 
chemically connected to biological) systems — bromthymoleblue 
as a pH indicator, and methyleneblue as an electron-transfer 
indicator. Although methyleneblue was not originally intended 
to be used for the purposes of detection, it behaved abnormally 
at high light-power densities, and further investigation was 
made of this compound. Two papers describing the results 
of the work are presented: Nanosecond Heating of Aqueous 
Systems by Giant Laser Pulses, and Reduced Absorption of 
Light at High Laser Power Densities. Also described are in- 
vestigations of neodymium -doped crystals, feasibility tests of 
temperature jump cells with heating by giant laser pulses, 
and studies of rapid detect ion of laser temperature jumps 

D.S G. 

N65 16566# Aerospace Corp., El Segundo. Calif. Electronics 
Research Lab. 

MODULATION OF THE REFLECTIVITY OF SEMICONDUC- 
TORS 

M. Birnbaum 4 Dec. 1964 13 p refs 
(Contract AF 04(695)-469) 

(SSD-TDR-64-253; TDR -469(9230-02)- 1 ; AD-455989) 

Large increases in the reflectivity of GaAs. Ge. Si. and 
InSb were observed in the reflection of intense beams of ruby 
laser tight from polished surfaces of these semiconductors. 
The reflectivity of focused beams incident at the pseudo-Brew- 
ster angle is measured as a function of the incident light in- 
tensity. Absorption of the laser light in the surface layer pro- 
duces an electron-hole plasma (density approximately 10 21 
cm" 3 at the highest power levels) that imparts metallic type 
reflectivity to the semiconductor. At the highest power levels 
all of the semiconductors were damaged, although in the case 
of Si the damage was very slight. These large increases in 
reflectivity indicate a number of applications in the modula- 
tion 8nd control of lasers. Author 


N 65-1 6624 Colorado Univ.. Denver 

DEVELOPMENTAL DISTURBANCES OF VERTEBRATE 
EMBRYOS INDUCED BY LASER RADIATION 

Joseph C. Daniel, Jr.. Kenneth R. Lang, and Frank S. Barnes 
In AF Acad. Proc. of the 1st Ann. Rocky Mt. Bioeng Symp. 
[1964] p 240-250 refs (See N65-1 6601 07-04) 

Vertebrate eggs of several different kinds were sub- 
jected to laser beams to study the effect of monochromatic, 
coherent light on embryological development. The results 
show (1) Deformities can be the product of either the ruby 
or gas laser. (2) The higher intensities produce more de- 
formities. (3) The effect of laser radiation varies with the 
growth stage or physiological state of the egg exposed. (4) 
Pigmentation increases the susceptibility of the subject. 
(5) Other variables may alter the influence of the laser beam. 
The quantum energy of laser radiations is too low to cause 
ionization, excitation or direct bond dissociation but conver- 
sion to heat energy is believed to generate free radicals and 
denature proteins. Unpigmented tissues have low absorption 
coefficients but the high energy density of incident radiation 
can cause localized destruction. Pigmented tissue is effected 
by much lower energy densities. Author 

N65-16777 Sylvania Electric Products. Inc.. Mountain 
View, Calif. Electronic Defense Labs. 

LIGHT MODULATION DETECTOR Interim Engineering 
Report No. 2, 15 Jul.-1 5 Oct. 1 964 

Russell Targ, D E. Caddes. E. O. Ammann, W. D. Bush, and 
G A. Massey 16 Nov. 1964 60 p refs 
(Contract AF 33<615)-1 938) 

(EDL-M779; AD-608728) OTS: $3.00 
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Work done on an experimental and theoretical program 
for the stabilization of a laser local oscillator was divided into 
three main activities: (1) the assembly and test of the elec* 
tronic and microwave systems which make up the automatic 
frequency control loop; (2) the evaluation of the single-side- 
band suppressed-carrier modulator; and (3) the development 
of a technique for laser mode control in which the He-Ne 
laser is operated in a manner which forces the laser s modes 
to comprise the sidebands of an FM signal. The development 
of this FM laser makes possible the use of high-power multi- 
mode lasers in many applications previously limited to the 
use of single-mode lasers with their necessarily lower power 
Also reported is work on techniques which allow certain 
electro-optic devices, such as shutters and modulators, to be 
used with light of arbitrary polarization. A related technique 
permitting heterodyne detection of light with arbitrary polari- 
zation of the laser transmitter and local oscillator is also 
described. Author 


N65-16811*# Killsman Instrument Corp . Elmhurst, N Y 

STUDY OF LASER POINTING PROBLEMS Bimonthly 
Technical Report. 1 Oct. -30 Nov. 1964 
Aaron Wallace 15 Dec 1964 108p refs 
(Contract NASw-929) 

(N ASA -C R -60699; KIC-RD-0001 62-2} OTS HC $4.00/ MF 
$0 75 

The presence of the earth s atmosphere in the communica- 
tion link with its random turbulence phenomena profoundly 
affects the system design It also introduces additional require- 
ments for system synthesis beyond those associated with the 
extraordinary optical precision due to the narrow beamwidths 
and the dynamics of closed loop operation with transit time 
effects and target-observer motions Attention was concen- 
trated on the 'in vacuo'' case space vehicle and earth station 
system configurations, closed loop system analysis, the dy- 
namics of vehicle trajectories and lead angle computations for 
observer and target motion compensation and the preliminary 
aspects of laser beam spreading due to atmospheric differen- 
tial refraction. The report also includes manpower utilization 
data, and a bibliography of cited references for the main text, 
mathematical appendixes, and for the appendixes Author 

N65-16819# Ohio State Univ Research Foundation. Colum- 
bus. Antenna Lab. 

SOME CHARACTERISTICS OF Q-SWITCHED LASERS 

P. D. Me Wane (M S Thesis — Ohio State Univ.) 30 Nov. 1964 
84 p refs 

(Contract AF 33(657) 10824) 

(Rept -1579-18; AD-455880) 

Measurements are reported of the variation in power and 
energy output, beam divergence, and beam intensity from a 
Kerr cell, Q-switched laser as a function of the parameters of 
the laser system. Existing theory on power and energy out- 
put is reviewed, and an equation for the output is developed 
which was programed on the computer in an attempt to explain 
the experimental results. A detailed description of the physical 
arrangement and the operation of the system is presented. 

Author 

N66-16822# Naval Ordnance Test Station, China Lake, Calif. 
Test Dept. 

DESCRIPTION OF A NOVEL DESIGN IDEA FOR LASER 
RANGEFINDERS 

T. G. Bergman May 1964 lOp refs 
(NOTS-TP-3539; AD-443949) 

A novel laser-rangefinder design idea that can be used in 
part or in whole (each part having distinct advantages or 
characteristics) is presented. Advantages include; (1) only one 


objective lens for projecting or recollimating laser light and 
for the collection of the return beam. (2) automatic gain con- 
trol over return intensity, and (3) no oscillator nor fast time 
response electronic circuitry Since spherical aberration and 
lens configuration are important in this design concept, they 
are examined in some detail Author 


N65-16944# Lincoln Lab . Mass Inst of Tech . Lexington 

SOLID STATE Division 8 Quarterly Progress Report. 1 Jul - 
30 Sep. 1964 

Alan L Me Whorter et al 18 Nov 1964 17 p refs 
(Contract AF 19(628)-500) 

(ESD-TD R -64-560; AD-608569) 

Research is reported in the fields of solid-state devices, 
lasers, materials, band structure and spectroscopy of solids, 
and magnetism and resonance Laser action, in which coherent 
radiation at 5 2 microns emanates from the bulk of the semi- 
conductor. was obtained from InSb diodes in which an elec- 
tron-hole plasma was established Laser action was obtained 
in GaAs at liquid helium temperature by generating electron- 
hole pairs with a beam of 50-keV electrons Stimulated 
Raman emission at 90° to the ruby-laser beam in CS 2 was 
obtained, and the threshold was compared with that in nitro- 
benzene An electric furnace was developed for heating sam- 
ples to 2400° C in oxidizing atmospheres, as well as in neutral 
or reducing atmospheres DEW 

N65-17148# Sperry Gyroscope Co , Great Neck. N Y 

COHERENT OPTICAL ARRAY TECHNIQUES Interim Tech- 
nical Documentary Report, 1 Jun.-31 Aug. 1964 
Griffiss AFB, NY. RADC. Jan 1965 60 p refs 
(Contract AF 30(602) 3329) 

(AB 1272-0016 2; RADC-TDR 64-462; AD-610466) 

In an overall plan to demonstrate feasibility by developing 
a subassembly consisting of a cw laser master oscillator driv- 
ing two pulsed laser power amplifiers in parallel, an investiga- 
tion was conducted for an operating wavelength of 1 06 mi- 
crons. Solid-state and gas lasers were considered for the 
master oscillator As no satisfactory 1 06-micron transition 
was found for a gas laser system, effort is being concentrated 
on solid-state devices A Nd:CaW 04 laser has produced a multi- 
mode cw output of 160 milliwatts Single-mode work is being 
pursued Solid-state Nd:CaW0 4 crystals were grown, cut. 
polished, and coated for amplifier functions at 1.06 microns 
Gain of several dB was measured. Mach-Zender and modified 
Michelson interferometers were constructed for phase shift 
and array studies. A KDP electro-optical phase shifter was 
designed, constructed, and incorporated in the Mach-Zender 
device Author 


N65-17210# Illinois Univ . Urbana. Gaseous Electronics Lab 

THEORY OF THE LASER INTERFEROMETER AND ITS 
USE IN PLASMA DIAGNOSTICS 

J. B Gerardo, J. T. Verdeyen, and M A Gusinow 1 Dec. 1964 
99 p refs Its Sci Rept. No 1 
(GRANT DA- A R 0(D) -31 - 1 24-G582) 

(AROD-4832-2; AD-610321) 

The theory of the laser interferometer and its application 
in investigations of relatively dense to very dense gaseous 
plasmas are discussed. It is shown that the sensitivity of the 
interferometer can be greatly improved by utilizing a spherical 
geometry reference cavity rather than one formed by planar 
mirrors. The parameters that determine the sensitivity of a 
spherical geometry laser interferometer are described and de- 
tailed theory of such is given Particular emphasis is placed on 
determining the maximum frequency response of the inter- 
ferometer The parameters that limit the frequency response 
are given and it is shown that by proper selection of these 
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N65- 17931 


*• 

parameters and proper detection techniques, it is possible to 
detect resonances at rates in excess of 50 per nsec Author 


N65-17373# Air Force Inst of Tech . Wright-Patterson 
AFB. Ohio. School of Engineering 

LASER VELOCIMETRY 

PhillipCharlesStaas. Jr (M S Thesis) Aug 1964 62 p refs 
(GE/ EE/64-1 8 AD 608087) 

Laser velocimetry is the measurement of transverse velocity 
by detection of motion in reflected laser radiation Reflec- 
tions from a diffuse surface form a diffraction field which moves 
in space as the surface moves. A photomultiplier and optical 

nratinn ri^tert thp Hiffrartinn fi plrt nr»Ot*O n 3 frpnijpncv «;npr- 
trum The center frequency of the detector output is equal to 
the velocity of the diffraction field divided by two times the 
width of one grating line The diffraction field velocity is a 
linear function of reflecting surface velocity and detector range, 
and a nonlinear function of incident laser radiation wave fronts 

Author 


relative energy outputs of 1.0. 1.7. 2 0. 2.2. and 2.8 were 
obtained Increased outputs as large as a factor of 5 were 
achieved, and increases as large as 10 should soon be availa- 


N65-17597 North Carolina State Coll.. Raleigh. School of 
Physical Sciences and Applied Mathematics 

GROWTH. CHARACTERIZATION. AND FINISHING OF 
LASER CRYSTALS 

Hayne Palmour and R. Douglas Me Brayer fn its Nucl. En- 
ergy Driven Laser Systems Jun. 1964 p 39-45 refs (See 
N65- 17595 08-26) 

Capabilities for growing crystals of ruby by the traditional 
Verne ui I flame-fusion technique are reported. The likelihood 
of successful adaptation of the Chrochalski pulling method to 
ruby, using tungsten crucibles in vacuo or argon, or iridium 
crucibles in argon or oxidizing environments is considered. 

E.E.B. 


N65-17442# Korad Corp . Santa Monica. Calif 

GaAs LASER DIODES Quarterly Progress Report, 1 Jul.- 
30 Sep. 1964 

R A Sehr and W J Bundle [1964] 27 p refs 
(Contract D A -28-043- A MC -00235(E)) 

(QPR-1 AD-456022) 

Device development and laser diode fabrication are de- 
scribed Experimental work, aimed at improved laser per- 
formance. concentrated on diffusion experiments and methods 
of increasing electrical and thermal contact resistance Pro- 
cedures were established for guaranteeing a junction flatness 
of = 0.05/1. and a bonding technique was developed which 
enables electrical contact resistivities of less than 5 X 1 0~ 5 ohm 
cm 2 A new laser geometry was tested, and a fabrication 
technique was developed Twenty laser diodes were mounted 
on a coaxial copper heat sink The fabrication and test meth- 
ods utilized are outlined Author 


N65-17595# North Carolina State Coll.. Raleigh. School of 
Physical Sciences and Applied Mathematics 

NUCLEAR ENERGY DRIVEN LASER SYSTEMS Final Re- 
port 

A C Menius. Jr Jun 1964 52 p refs 
(Contract DA-01 -009-AMC-39(Z)) 

(AD-455571) 

CONTENTS: 

1 PART A: THE EFFECTS OF GAMMA IRRADIATION 
ON THE ENERGY OUTPUT OF RUBY LASER CRYSTALS 
W. R. Davis. M. K Moss, and C R. Philbrick p 1-38 refs 
(See N65- 17590 08-26) 

2. PART B: GROWTH. CHARACTERIZATION. AND 

FINISHING OF LASER CRYSTALS H. Palmour and R. D. 
McBrayer p 39-45 refs (See N 65- 17597 08-26) 


N65-17596 North Carolina State Coll.. Raleigh. School of 

Physical Sciences and Applied Mathematics 

THE EFFECTS OF GAMMA IRRADIATION ON THE ENERGY 

OUTPUT OF RUBY LASER CRYSTALS 

William R. Davis. Marvin K. Moss, and Charles R. Philbrick 

tn its Nucl. Energy Driven Laser Systems Jun. 1964 p 1-38 

refs (See N65-17595 08 - 26 ) 

The energy output of ruby laser crystals was significantly 
increased by prior irradiation with cobalt-60 gamma dosages 
of 0. 700. 1000. 1400. and 1700 roentgens. Calorimeter 


N65-17872*# National Aeronautics and Space Administration. 
Marshall Space Flight Center. Huntsville, Ala. 

METEOROID SIMULATION USING LASERS 
0. K. Hudson 25 Aug. 1964 15 p refs 
(NASA-TM -X-53 1 22) OTS: HC $1 00/MF $0.50 

This is a brief discussion of the current state of laser tech- 
nology relative to meteoroid simulation. It shows that efforts 
up to this time are inadequate, but that a carefully designed 
experiment with the above objective in view, and employing 
essentially off-the-shelf apparatus, may enable one to find the 
laws of similarity and of correlation between both kinds of 
high-energy impact phenomena. Some recent literature is 
surveyed and references are provided. Author 


N65-17927# American Optical Co., Southbridge. Mass. Re- 
search Div. 

STUDY AND EXPERIMENTATION TO OBTAIN SUN- 
PUMPED LASER COMMUNICATIONS TRANSMITTER In- 
terim Engineering Report 

C. G. Young and E. 0. Dixon Jan. 1965 54 p refs 
(Contract AF 33(61 5)-1899) 

(AD-610601) 

Preliminary experiments culminating in approximately a 
watt of laser output from a glass laser fiber at room tempera- 
ture, when pumped by the solar simulator, are described. Ef- 
forts to improve neodymium -doped glass and calcium tungstate 
are reported. A discussion of these laser materials and also 
neodymium -doped yttrium aluminum garnet is included. Special 
pumping configurations designed to exploit the properties of the 
available laser materials, which have been designed and in some 
cases fabricated, are described. These include side-pumped 
crystalline lasers by cylindrical refractors or reflectors, with 
diameters in these fragile materials which are not impracticaiiy 
small. New end-pumping schemes employing liquid immersion 
also are described. Some additional thermal considerations 
apropos yttrium aluminum garnet and liquid-immersed long 
glass fibers are presented. A section is included that describes 
the work on neodymium -doped CaW 04 and YAG crystal syn- 
thesis. Author 


N65-17931# Centro di Studio per la Fisica deile Microonde 
Florence (Italy). 

THEORETICAL STUDY OF OPTICAL CAVITIES Final Tach- 
nice I Report 


9 



N65-1 7940 


L. Ronchi, A M. Scheggi, and G. Toraldo di Francia Jun. 1964 
22 p refs 

(Contract AF 61(052) 536) 

(AFCRL-64-101 5; AD-610862) 

A theoretical study was performed of the resonant modes 
of a laser cavity having end mirrors with periodic reflectivity. 
Two examples were examined: (1) end mirrors constituted by 
two identical strip diffraction gratings; and (2) end mirrors con- 
stituted by definite-ruling phase gratings In the first example, 
the modes and the corresponding eigenvalues were evaluated 
in successive approximations. It was found that a particular 
frequency exists for which losses are very low, while neigh- 
boring frequencies suffer heavy losses This effect increases 
very rapidly with the total number of strips in the grating 
In the case of phase gratings at transverse resonance, the 
problem can be reduced to that of a resonator terminated by 
strip gratings. However, the study was not completed. 

Author 

N85-7 7940# Hughes Aircraft Co., Fullerton, Calif. Ground 
Systems Group 

LASER COMMUNICATIONS STUDY Quarterly Progress Re- 
port, 1 Jul.-30 Sep. 1964 

T. M. Straus, J. E. Kiefer, and W. K. Pratt 18 Dec. 1964 47 p 
refs 

(Contract DA-28-043-AM C-001 95(E)) 

(FR-64- 1 9-301 ; AD-610602) 

The purpose is to develop a coherent optical communica- 
tions system capable of being utilized as a tool in the gathering 
of information relating to the effects of atmospheric anomalies 
on a frequency modulated laser beam . The program was divided 
into three phases: a 3-month study phase in which the laser 
communication system is defined, a 6-month developmental 
phase during which the system is fabricated, and a 3-month 
test phase in which the system and the effects of the atmos- 
phere are evaluated. This report describes a frequency modula- 
tion study. One project is valuable because of the practical ex- 
perience it provides with laser heterodyne systems Author 

N66-18264*# National Aeronautics and Space Administration. 
Goddard Space Flight Center, Greenbelt, Md. 

GEOS-1 LASER RETROREFLECTOR DESIGN AND PRE- 
LIMINARY SIGNAL CALCULATIONS 

H. H. Plotkin Jul. 1964 20 p 

(NASA-7 M-X-bb I 2y;X-024-b4-20b) OVS: HC $ 1 ,00/M F $0.50 
The gravity-gradient-stabilized satellite GEOS I is con- 
sidered, with special attention being given to the array of cube- 
corner prisms along its bottom surface. This array forms a 
retro-reflecting surface for laser beams directed from the 
ground and is especially effective in directions close to the 
normal of the surface. The advisability of tilting the symmetry 
axes of the cube-corners at various angles to the plane normal, 
in order to equalize the effective reflecting area presented to 
rays incident over a large range of angles, is examined. Pre- 
liminary signal calculations are also performed that can be 
useful for the design of ground stations. D.E.W. 


N66-18440# United Aircraft Corp, East Hartford, Conn. 
United Aircraft Research Labs. 

ULTRASONIC LASER MODULATION TECHNIQUES First 

Quarterly Progress Report. 1 Jul.-30 Sep. 1964 

A. J. De Maria, D. E. Flinchbaugh, and G. E. Danielson, Jr. 

11 Jan. 1965 51 p refs 

(Contract DA-28-043-AMC -00259(E)) 

(C-920259-3; AD-454484) 

The equivalence of the phase modulation index of a light 
beam and the Raman-Nath parameter of an acoustic diffrac- 
tion grating is developed. The diffraction integral for an ampli- 
tude modulated acoustic wave is solved. The solution reverts 


*4 

to the Raman-Nath result when the amplitude modulation 
index goes to zero A fused quartz. 54-Mc/sec acoustic diffrac- 
tion modulator was constructed and yielded approximately 
100% modulation with an input power of approximately 40 W 
The acoustic waves generated a maximum change in the refrac- 
tive index of approximately 5 X 10“ 6 in the fused quartz block 
The modulator was used to modulate the losses of the feedback 
cavity of a Nd 3 + glass laser at a frequency commensurate to 
some multiple of the axial mode spacing. A He-Ne laser beam 
was used to examine the index of refraction gradients pro- 
duced in a liquid by a barium titanate ceramic transducer 
(formed into an arc of a short section of right circular cylinder) 
radiating into a tetrachlorethylene-filled cell at 400 kc/sec. 

Author 


N65-18624# Westinghouse Electric Corp.. Baltimore. Md. 
Surface Dtv 

INVESTIGATION OF GAS IONIZATION PHENOMENON 
AT OPTICAL AND IR FREQUENCIES First Technical Docu- 
mentary Report, 11 Feb-11 Aug. 1964 

L. C. Van Allen, A. V. Phelps, and R W Waynant Gnffiss AFB. 
N Y . R ADC, Jan. 1965 58 p refs 

(Contract AF 30(602) 3332) 

(RADC -TD R -64-422 ; AD-610590) 

Results of the first half of the program are summarized and 
the status at that point is given The experimental laser system 
is described and the calibration and monitoring procedures are 
discussed. Breakdown time statistics and charge measurements 
obtained during this time are presented. The theoretical study 
results obtained to date in the areas of the nonlinear ionization 
initiation mechanisms and the extension of the microwave 
breakdown theory are discussed A preliminary description of 
the breakdown process is given Author 


N65-18629# Philco Corp.. Blue Bell. Pa. Philco Research 
Labs. 

COHERENT OPTICAL PARAMETRIC TECHNIQUES Second 
Quarterly Report 

C Wang Griffiss AFB, N Y . RADC. Dec 1964 15 p 
(Contract AF 30(602) 3364) 

(RADC -TD R -64-484; AD-610624) 

Angular dependence of incident radiation of ruby tight 
to produce its second harmonic in ADP was measured The 
expected angle of incidence for parametric amplification of 
6328 A light by this second harmonic was calculated, and a 
preliminary setup for this amplification was constructed 

Author 

N66- 18884# Library of Congress, Washington, D C. Aero- 
space Technology Div. 

FOREIGN SCIENCE BULLETIN. VOLUME 1. NUMBER 2 

Feb 1965 74 p refs Sponsored by DO D 
(AD-455792) 

CONTENTS; 

1. MULTICAVITY RADIOMETER MASERS FOR STUD- 
IES OF THE 21 -cm HYDROGEN LINE S. G. Hibben p 1-6 
refs (See N65-18885 09-16) 

2. BIOLOGICAL AND MEDICAL ASPECTS OF MICRO- 
WAVES C. Dodge p7-19 refs (See N65- 18886 09-04) 

3. SOVIET RESEARCH ON MICROWAVE POWER 
GENERATION, II OPTIM ALIZATION OF THE PERFORM- 
ANCE OF PLANOTRONS AND NIGOTRONS A Iwanovsky 
p 20-28 refs (See N65-18887 09-10) 

4 THE DEPENDENCE OF OPTIMAL CONTROL ON 
THE PARAMETERS OF THE CONTROLLED PROCESS L. 
Kacinskas p 29-32 refs (See N 65-1 8888 09-10) 
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5 THE INFLUENCE OF MICROWAVES ON THE FUNC- 
TIONAL CONDITION OF THE NERVE C Dodge p 33-38 
ref (See N 65- 18889 09-04) 

6 GAS PHASE RADIATION-INDUCED GRAFT POLY- 
MERIZATION A PREPARATIVE METHOD FOR COHERENT 
SEMICONDUCTING POLYMER BASED MATERIALS S. 
Markov p 39-43 refs (See N 65-1 8890 09-26) 

7. SCIENCE & TECHNOLOGY NOTES p 44-57 refs 

8. CONFERENCES p 58-68 refs 


N65-18885 Library of Congress, Washington. D. C. Aero- 
space Technology Div. 

MULTICAVITY RADIOMETER MASERS FOR STUDIES OF 
THE 21 -cm HYDROGEN LINE 

S G. Htbben In its Foreign Sci. Bull Feb. 1965 p 1-6 refs 
(See N 65- 18884 09-34) 

A discussion is presented of the design and operation of 
two types of dual-cavity masers intended for recording 21 -cm 
emission from galactic hydrogen Results are described for a 
passive-active type and for a variant in which both cavities 
contain active ruby. The advantages in gain-bandwidth product 
and stability over the single-cavity maser are pointed out. The 
general case of a multicavity maser using active EPR material 
throughout is analyzed theoretically, and varying degrees of 
nonreciprocal coupling are examined. Author 


N65-19166# Army Electronics Labs . Fort Monmouth, N J. 
Solid State and Frequency Control Div. 

EXPERIMENTS RELATING TO REGENERATIVE LASER 
AMPLIFIER DESIGN 

H Jacobs, J Castro, F A Brand, C Lo Cascio, and G Novick 
(Monmouth Coll ) Dec. 1964 38 p refs 
(ECOM-2531: AD-610111) 

Experiments and calculations are reported in efforts to 
determine the applicability of multiple reflection concepts to 
laser amplifier design The data indicate at least qualitative 
agreement with proposed theories in that if the regenerative 
amplifier is pumped with too much energy the amplification 
will decrease Estimates of the population inversion of the 
amplifier show that as the pump light from the xenon source 
irradiates the ruby crystal, / a / increases in the amplifier before 
amplifier oscillations appear, during the period of oscillations, 
and even after the amplifier oscillations cease. However, as the 
time between the quenching of the oscillation of the amplifier 
and the arrival of the input signal increases, the gain decreases. 
This effect is consistent with the multiple reflection theory. 

Author 

N66-19297# RAND Corp.. Santa Monica. Calif. 

IS LASER RADIATION CLASSICAL? 

Dennis Holliday and A. E. Glassgold Jan. 1965 9p refs 
(Contract AF 49(638) 700; Proj. RAND) 

(RM-4435-PR; AD-610953) 

An attempt is made to solve the quantum mechanical equa- 
tions of motion for an ideal laser, by using the concept of classi- 
cal motion in quantum mechanics precisely. It is shown that the 
laser produces a classical field while undergoing linear self- 
amplification. The nonlinear behavior which follows the linear 
amplification then leads to amplitude stabilization of this clas- 
sical field; the phase of the field will be uniformly distributed. 

Author 


N65-19317# Lincoln Lab , Mass. Inst, of Tech.. Lexington. 

SOLID STATE RESEARCH. 1 JULY 1964-30 SEPTEMBER 
1964 

A. L. Me Whorter et al 17 Dec. 1964 74 p refs 
(Contract AF 19(628) 500) 

(ESD-TDR-64-561 ; AD-609828) 


The topics covered are Solid State Device Research. Laser 
Research. Materials Research. Band Structure and Spectros- 
copy of Solids, and Magnetism and Resonance. Author 

N65-19354# Perkin-Elmer Corp , Norwalk. Conn Electro- 
Optical Div. 

RESEARCH AND DEVELOPMENT OF NEW LASER MA- 
TERIALS Final Report. 1 May-30 Sep. 1964 

Robert C Linares 30 Oct. 1964 54 p refs 
(Contracts AF 1 9(628) 4057; AF 19(628) 2965) 

(M7881; AFCRL-64-971; AD-611177) 

Crystals of AljOaiMn 4 *, A^Os Cr 34 . AI 2 03:V 2+ . MgO: 
Cr 3 *. Ga^Cr 3 *. AUSiOgiCr 3 *. MgAI 2 0 4 Cr 3 * MgAI 2 0 4 : 
V 2+ , BeAI 2 0 4 :Cr 3+ and GdsGasO^Cr 3 * were grown for laser 
and spectral evaluation. The physical and optical measurements 
were made on the crystals, which were grown utilizing the 
flame fusion. Czochralski. flux, and vapor techniques Recom- 
mendations are made regarding the potential for future study of 
each material. Author 


N65-19528# Columbia Univ New York. Columbia Radiation 
Lab. 

THE OPTICAL MASER APPLIED TO BRILLOUIN SCATTER- 
ING SPECTROSCOPY Final Report. Oct. 1. 1962-Dec. 31. 
1964 

R Novick Jan 1965 15p refs 
(Grant DA-AR0(D)-31 -124-G380) 

(AROD-3922- 13; AD-458654) 

The successful observation of the spectral profile of the 
central Brillouin component is reported The line shape was 
found to be quite closely fitted by a Lorentzian curve as pre- 
dicted earlier. The temperature and angular dependence of the 
Lorentzian line were also successfully observed. Specific tech- 
nical developments reported include the construction of a laser 
homodyne spectrometer, which comprises a laser light source, 
a divided optical path, the externally driven Bragg tanks, and 
the detection apparatus and associated data processing equip- 
ment. and the design and construction of a temperature con- 
trol system capable of maintaining the scattering sample at a 
fixed known temperature to within ± 0.001° C. Three significant 
achievements are reported: the first observation of time-de- 
pendent concentration fluctuations in a binary mixture, the 
measurement of the size of minute colloidal particles with 
diameters less than 1000 A. and the measurement of liquid 
flow rates to values as small as 0 004 cm/sec D.E.W. 


N65-19752*# Case Inst, of Tech . Cleveland, Ohio. 

SURVEY OF KNOWN LASER TRANSITIONS 

H. J. Cook. W. B. Johnson, and Marcia L. Parsons Sep. 1964 

95 p refs 

(Grant NsG-1 98) 

(NASA-CR-57334: A-32) CFSTI: HC $3.00/MF $0.75 

A list is presented of approximately 700 spectral lines of 
observed laser transitions, of which the vast majority were 
observed in gas lasers. Elements and molecules used to produce 
laser action in the gas phase include argon, bromine, carbon, 
chlorine, cesium. CN. CO. C0 2 . helium, mercury. HCN, iodine, 
krypton, nitrogen, neon, oxygen, OD. OH, sulfur, and xenon. 
Elements whose ions have been used to produce laser action 
in a host material include chromium, dysprosium, europium, 
gadolinium, holmium, rteodymium. nickel, praseodymium, sa- 
marium. thulium, uranium, and ytterbium. Wavelengths pro- 
duced by gas lasers range from 0.2678m to 337m, and those 
produced by solid lasers range from 0.31 25m to 2.7 m> D.E.W. 


N65-19791# Case Inst, of Tech.. Cleveland. Ohio. 

LASERS AND LASER SPECTROSCOPY 


11 



N65-19816 


W B Johnson (1964] 215 p refs Presented at the 3d Natl 
Meeting of the Soc. for Appl Spectry . 28 Sep -2 Oct 1964 
(TR-A-34) 

A general discussion of lasers and their applications to 
various spectroscopic problems is presented Laser technology 
applicable to these problems is discussed, and methods are 
covered for modulating and demodulating light, for producing 
various laser transitions, for initiating the stimulated Raman 
effect, and for observing nonlinear optical phenomena De 
tectors suitable for use in such experiments are considered, 
as are techniques for providing vernier frequency shifts The 
application of these subjects to specific problems is discussed 

Author 

N65-19816# Lincoln Lab., Mass Inst, of Tech.. Lexington. 

SOLID STATE Quarterly Progress Report. 1 Apr.-30 Jun. 
1964 

Alan L. Me Whorter and Peter E. Tannenwald 31 Jut 1964 
18 p ref 

(Contract AF 19(628) 500) 

(ESD-TDR 64 349; AD-603514) CFST!: $100 

Progress is reported in the research fields of solid state, 
lasers, materials, band structure and spectroscopy of solids, 
and magnetism and resonance E.E.B 


N65-19863* # General Dynamics/ Electronics. Rochester. N. Y 
Research Dept 

LASER MODULATION AT THE ATOMIC LEVEL Monthly 
Report No. 6, Dec. 1964 

E. G. Brock. F C. Unterleitner. Y. C. Kiang, and J F Stephany 
10 Jan 1965 13 p refs 
(Contract NASw-1008) 

(N AS A-C R -57464) CFSTI; HC $ 1 00/MF $0 50 

The frequency shift of ruby laser emission under inhomo- 
geneous magnetic fields was measured by time resolved spec- 
troscopy. The 0° ruby shows a frequency shift of 0 32 cm" 1 
with 5 kG peak field, while 90° ruby emission shifts +0 25 
cm -1 for the same field strength The influence of crystal 
field splitting on the YAG;Nd^ + laser transition Zeeman 
splitting is discussed The possibility of confirming nearby 
tetragonal site symmetry is also discussed Author 


N65-19952# General Telephone and Electronics Labs , Inc , 
Bayside. N. Y. 

OPTICAL PROPERTIES OF BINARY GAS PLASMAS Tech- 
nical Report, 15 Nov. 1963-1 4 Sep. 1964 

W. R Watson and V J Fowler Wright-Patterson AFB, Ohio. 
AFSC, 30 Nov 1964 26 p 
(Contract AF 33(61 5)- 1 050) 

(TR-64-257. 1 0; AFAL-TR-64-289; AD-609125) 

This report describes a project (1) to determine changes 
that occur in the composition of the gas during operation of a 
discharge tube such as is used in helium-neon lasers, and (2) 
to develop suitable instrumentation for such investigations 
The omegatron mass spectrometer system developed is 
described, and data obtained with it on a helium-neon laser 
are reported. The laser output power and intensities of some 
lines of the emission spectrum of the discharge are also reported 
as functions of time of continuous operation of the laser. 

Author 


N65-20002# Raytheon Co., Waltham, Mass. Research Div. 

GASEOUS LASER RESEARCH Interim Engineering Report 
No. 3, 1 Nov. 1964—31 Jan. 1965 

F. Horrigan. S Koozekanani. R Paananen. and D Warshauer 
(1965] 48 p refs 
(Contract AF 33(6151-1949) 

(S-740; AD-611831) 


Emphasis was placed on spontaneous emission studies 
of level population dependences on gas pressure, discharge 
current, and tube diameter, and the laser power output was 
studied as a function of these parameters Measurements of 
metastable densities via absorption studies were made and 
the parameter change effects in the computer model of a dis- 
charge excited laser system were investigated. Results are 
presented and conclusions are drawn concerning the excitation 
mechanisms responsible for the laser action in pure xenon 
discharge excited laser systems Author 

N65 20038# Stanford Umv , Calif Microwave Lab 

MICROWAVE RESEARCH Quarterly Status Report No. 23, 
1 Aug -31 Oct. 1964 

, M Chodorow Dec. 1964 18 p refs 
(Contract Nonr-225<48)) 

(M L- 1277; AD-610667) 

Eight projects in microwave research are described (1) 
acoustic wave amplification — microwave region in piezoelectric 
semiconductors, (2) optical masers — extention and improve- 
ment of their performance for physical research problems; 
(3) diffraction of light waves by hypersound — search for crystals 
with stronger diffracting power; (4) transient effects in optical 
masers — control of buildup of laser oscillations; (5) electron- 
phonon interactions — electron scattering by acoustic phonons 
and relaxation time in n-type InSb. and design of a cryostat 
for ultrasonic attenuation in solids; (6) interaction of spin 
waves and electrons — parametric excitation of growing spin 
waves: (7) geometrical optics of acoustic waves — possibilities 
of an ultrasonic microscope, and focussing of acoustic waves 
in piezoelectric crystals, and (8) Raman scattering from bire- 
fringent crystals — development of a continuously tunable optical 
source utilizing Raman scattering from a birefringent crystal 

R.W.H. 


N65 20072# Kollsman Instrument Corp . Elmhurst, N Y 

LASER OPTICAL ALIGNMENT SYSTEM 

1 Feb 1965 10 p 
(LOPALS-1) 

The design specifications are presented for an optical 
theodolite employing a laser system as the self-contained 
pulsed light source, and using photomultiplier tubes in the 
optical nulling feedback loops to automatically obtain the 
desired information. The theodolite axes are aimed in the 
standard manner, and the detection technique is particularly 
reliable with regard to fog and heat shimmer. After setup the 
instrument operates automatically, continuously accumulating 
data on target motion The all-weather design range is at least 
1000 ft e P V 


N65-20134# Joint Publications Research Service, Washing- 
ton. 0 C 

TRANSLATIONS ON COMMUNIST CHINA'S SCIENCE 
AND TECHNOLOGY, NO. 161 

19 Mar. 1965 143 p refs Transl into ENGLISH of selected 
articles from Chinese Publ. 

(JPRS-29200; TT-65-30547) CFSTI: $4 00 

CONTENTS: 

1. CHINA'S AC H IEVEM ENTS IN INTERNAL MEDICINE 
DURING THE PAST FIVE YEARS p 1 -30 refs 
2 PHYSICS OF METALS p 31 ref 
3. THE RECENT RESEARCH AND CONTROL ON 
TRACHOMA VIRUS IN CHINA p 32-53 refs 

4 THE TROPICAL RELATIVES OF THE CHINESE 
FLORA Cheng-i Wu p 54-66 

5. STIMULATED EMISSION OF LIGHT FROM PURE 
Ze AND He-Ze C. Lin, C Hsing, C. Wang. C Wan. and F. 
Huang p 67-73 refs (See N65-201 35 1 0- 1 6) 
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6 THE He-Ne LASER WITH SILVER COATINGS 
AND DIELECTRIC COATINGS C Lin. C Hsing. C. Wang. 
C Wan. F Huang et al p 74-80 refs (See N65-20136 10 
16) 

7 FM-8 TYPE OF ELECTRONIC ANALOG COMPUTER 
PRODUCED IN TIENTSIN Wang Huang-sheng p 81 

8 ELECTRONIC ANALOG COMPUTERS Ching-ying 
p 82-87 

9 TRANSISTOR CIRCUIT DESIGN (5) H. Ling 
p 88-95 ref (See N 65 20137 10-09) 

10 CHEMICAL PROTECTIVE DRUGS AGAINST IONIZ- 
ING RADIATION C Hsiao p 96-105 refs (See N65-20138 
10-04) 

11 THE EFFECTIVE ANTIDOTE FOR ORGANOPHOS- 
PHOROUS DRUG POISONING— "PYRALDOXIMI METHI- 
ODIDUM (PAM) Wan-ling Wu and C Chang p 107-115 


12 IMPROVING THE PRODUCTION OF NAPHAZO- 
LINE HYDROCHLORIDE EYE (NOSE) DROPS Chi-chang 
Yang pi 16-119 refs 

13 PEIPING DOCTORS FORM 12 CIRCUIT TEAMS 
TO SERVE COUNTRYSIDE p 120-124 

14 DISCUSSION FORUM HELD BY MEDICAL PER 
SONNEUN SHANGHAI p 125-127 

15. CHINA PRODUCES NEW CURE FOR ECTOPIC 
PREGNANCY p 128-129 

16 CORAL REEFS IN SOUTH SEA INVESTIGATED 

p 130 _ 

17 WUHAN INTRODUCES NEW TREATMENT FOR 
INTERNAL PILES p 131 

18 AGRICULTURAL SCIENTIFIC EXPERIMENTS 
INRURALAREAS p 132-133 

19 GEOMAGNETIC SURVEYS AT HIGHEST ALTI- 
TUDE p 134-135 

20 PENG CHIA-MU: AN UNUSUAL SCIENTIST p 136- 


139 


N65-20135 Joint Publications Research Service. Washing- 
ton. DC 

STIMULATED EMISSION OF LIGHT FROM PURE Xe AND 
He-Xe 

Chun-Ch'en Lin. Ch en Hsing. Ching-jui Wang. Chung-i Wan. 
and Fei-hsuan Huang In its Transl. on Communist Chinas 
Sci and Technol , No. 161 19 Mar. 1965 p 67-73 refs 

Transl into ENGLISH from K'O Hsveh T ung Pao (Peking), 
no 1. Jan 1965 p 71-72 (See N65-20134 10-34) CFSTI: 
$4 00 

Stimulated light emissions from pure Xe and He-Xe gases 
in quartz discharge tubes showed a generally greater output 
through high-frequency discharge than through direct-current 
discharge A high He-Xe mixture ratio induced cataphoresis 
and a severe Xe cleaning action. Wavelength measurements 
by infrared spectrometer were 2.027 microns for the pure Xe 
laser Measurements of the He-Xe laser from coupled light 
stimulation of confocal or plane reflectors were 2.027m; from 
coupled window lights of the discharge tube. 3.368m; sod 
from a window with a 20° angle. 3. 508 m ; with a relative power 
ratio of 64:9.4.100. respectively. G.G. 


N65-20136 Joint Publications Research Service. Washing- 
ton. D. C 

THE He-Ne LASER WITH SILVER COATINGS AND DIELEC- 
TRIC COATINGS 

Chun-Ch'en Lin, Ch'en Hsing, Ching-jui Wang. Chung-I Wan, 
Fei-Hsuan Huang et al In tts Transl. on Communist China's 
Sci. and Technol.. No. 161 19 Mar 1965 p 74-80 refs 

Transl. into ENGLISH from K'o Hsueh T ung Pao (Peking), 
no. 1. Jan 1965 p 73-74 (See N65-20134 10-34) CFSTI: 
$400 


Laser emissions from a He-Ne mixture in a quartz dis- 
charge tube with silver coating produced output wavelengths 
of 1 1530 and 3 39 microns at high frequency excitation The 
output power of the dc discharge was more than twice that of 
the high frequency discharge The same gas mixture in a quartz 
tube with dielectric coating resulted in the 6328 A light 
output, and in a hard glass discharge tube with 2 quartz glass 
planes the 1.1530 output was obtained It was concluded that 
the technical requirements for development of relatively high 
efficiency gas lasers are not too stringent. G.G. 

N65 20166* Services Electronics Research Lab.. Baldock (Eng- 

SJEJt.L. TECHNICAL JOURNAL. VOL. 15. NO. 1. FEBRU- 
ARY 1965 

[1965] 81 p refs 


1 A TRANSVERSE WAVE TRAVELLING WAVE TUBE 
(TWTWT) J E Carroll 13 p refs (See N65-20167 10-09) 

2 A NEW EQUIVALENT CIRCUIT FOR COUPLED 
CAVITY STRUCTURES H. J. Curnow 14 p refs (See N65- 

20168 10-09) _ ___ 

3 YIELD FROM BAKABLE ERBIUM TARGETS FOR 
NEUTRON GENERATORS L. N Large and H Hill 7 p refs 
(See N65 20169 10-24) 

4 A PULSED GAS LASER FOR THE FAR INFRA-RED 
L N Urge and H Hill 7 p refs (See N65-20170 10-16) 

5. STIMULATED EMISSION IN THE FAR INFRA-RED . 
FROM WATER VAPOUR AND DEUTERIUM OXIDE DIS- 
CHARGES L E S Mathias and A Crocker 5 p refs (See 
N65-2017 1 10-16) 

6 LASER OSCILLATIONS FROM NITROUS OXIDE 
AT WAVELENGTHS AROUND 10.9 M L E S Mathias. 
A. Crocker, and M S Wills 4p refs (See N 65-201 72 10-16) 

7. LASER OSCILLATIONS AT WAVELENGTHS BE- 
TWEEN 21 AND 32 m FROM A PULSED DISCHARGE 
THROUGH AMMONIA L E. S Mathias. A Crocker, and M. S. 
Wills 3 p refs (See N 65-20 173 10-16) 

8 OPTICAL GAIN IN NEON AND HELIUM/NEON 
PULSED DISCHARGES D N Clunie and N H Rock 4 p 
refs (See N65-20174 10-16) 

9 A COMPACT PULSE GENERATOR FOR DRIVING 
GALLIUM ARSENIDE LASERS AT ROOM TEMPERATURE 
R. F Broom 7 p refs (See N65-201 75 10-16) 

10. A SEMICONDUCTOR LASER ARRAY R F Broom 
4 p (See N65-20176 10-16) 

11 DESIGN OF A COMPACT 100-WATT GaAs LASER 
TRANSMITTER K. G Hambleton and F E. Birbeck 9 p refs 
(See N65-20177 10-16) 


N65-20170 Services Electronics Research Lab Baldock (Eng- 
land). 

A PULSED GAS LASER FOR THE FAR INFRA RED 

l N Urge and H Hill In its S.E.R.L. Tech J.. Vol. 15. No 1. 
Feb. 1965 (19651 7 p refs Submitted for Publication (See 
N 65-201 66 10-16) 

A compact sealed-off pulsed laser was developed for the 
far infrared region of the spectrum. This source which is 1 meter 
in length emits radiation at 27.9m using a pulsed water vapor 
discharge Peak output powers around 10 watts are obtained 
in light pulses of 1 -microsecond duration By using a water 
vapor replemsher and by constructing the laser so that it is 
capable of thorough vacuum baking before filling, a long life 
is insured. This source has immediate applications in the field 
of plasma diagnostics. Author 

N65-201 72 Services Electronics Research Lab , Baldock (Eng- 
land) 

LASER OSCILLATIONS FROM NITROUS OXIDE- AT 
WAVELENGTHS AROUND 10.9m 
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N65-201 73 


Tech J « Cr , OC c er - and M S WMIs ,n S ERL 

h ' J t Vo1 15 - No 1 F eb. 1965 [1965] 4 p refs <5,,h 

mittedfor Publication {See N65-20166 10-16) 

Laser oscillations at a number of closely spaced wave- 
lengths around 10 9^ were obtained from a pulsed electrical 
discharge through nitrous ox.de The transitions are P branch 

or the band * e,ther the 001 to 100 

molecule ° an ■ ,n the ground electronic state of the 

Author 


N65-201 73 Services Electronics Research Lab., Baldock (Enq- 
land). 

LASER OSCILLATIONS AT WAVELENGTHS BETWEEN 
21 AND 32 n FROM A PULSED DISCHARGE THROUGH 
AMMONIA 

L. E. S Mathias, A Crocker, and M S. Wills In its SERL 
Tech. J Vol. 15. No. 1. Feb 1965 [1965] 3 p refs Sub- 
mitted for Publication (See N65-20166 10-16) 

Laser oscillations were obtained at a pressure of 2.4 torr 
and charging voltage of 27 kV with ammonia flowing through 
the discharge tube The pulse repetition frequency was 1 cps. 
gas flow was above 25 liters/min. peak amplitude was ap- 
proximately 400A, with a rise time of 1.6 microsecond, and an 
overall duration of 3.6 microseconds Oscillations were obtained 
at 7 wavelengths between 21 and 32 microns. With a constant 
average gas pressure, the total output power from the laser 
increased with charging voltage and reached a saturation value 
at 2 4-torr pressure and 27 kV Data are tabulated and results 
discussed £ £ 


N65-20175 Services Electronics Research Lab . Baldock (Eng- 
land). 

A COMPACT PULSE GENERATOR FOR DRIVING GALLIUM 
ARSENIDE LASERS AT ROOM TEMPERATURE 

R. F. Broom In its S E R L. Tech. J., Vol 15. No. 1. Feb. 
1965 [1965] 7 p refs Submitted for Publication (See N65- 
20166 10-16) 

A simple apparatus employing a mechanical contact in 
conjunction with a low inductance circuit was found capable 
of generating current pulses of up to 2400 A with a rise time 
m the region of 20 nsecs and at a pulse repetition frequency 
of between 10 and 100 cps. Used to drive a GaAs laser at room 
temperature of junction area 1.6 X 10“ 3 cm 2 at a current of 800 
A, a peak light output power of 5 watts was obtained. To- 
gether with its associated transistor circuits the device meas- 
ures only 2 1/8 in. in diameter by 6 in. in length. Current con- 
sumption is low enough for it to be powered from a dry battery. 

Author 


N66-20176 Services Electronics Research Lab .Baldock (Ena- 

land). ** 

A SEMICONDUCTOR LASER ARRAY 

n" " S S E R L Tech J • Vo1 15. No. 1, Feb. 1965 

11965] 4 p Presentedatl.E.E Conf. on Lasers and their Appli- 
cations. London 29 Sep. 1964 (See N65-20166 10-16) 

A method of producing a parallel beam from a laser array 
and the construction of an optical system of 10 lasers is de- 
scnbed. Each laser diode is 2 mm long and 1 mm wide across 
he emuting surface. Preliminary measurements on single units 
indicated that the array will give a peak light output of 1 kW 

approachin 9 low. The measured bandwidth 
was 5 milliradians in a horizontal plane and 2 milliradians 

!" 8 V6 k^ 8 L Plane When dr ' V8n wi,h 240 A ' 0 7 P sec pulses 
the peak light power output was 500W. E E B 


N66-201 77 Services Electronics Research Lab , Baldock (Eng- 
land). u 

° F A C0MPACT 100-WATT GaAs LASER TRANS- 


K. G Hambleton and F E. Birbeck in its SERL Tech J 
Vol. 15. No. 1. Feb. 1965 [1965] 9 p refs Presented at I.E.E.' 
Conf. on Lasers and their Applications, London SeD 1964 

(See N65-20166 10 - 16 ) 

The design of a compact GaAs laser transmitter with 
performance sufficient to illustrate the potential of lasers 
is described. The properties considered desirable for general 
applications are enumerated. A limit of peak power of 100 
watts was chosen for a single GaAs laser, which was set by 
the mean Joule heating in the laser series resistance. The 
laser, cooling system, and pulse generator designs are de- 
tailed. The final pulse* generator circuit using the silicon con- 
trolled rectifier gave 200 A pulses 0.5 microseconds long 
and at repetition frequencies of over 10 kc/sec. E.E.B 




INVESTIGATION OF THE SCATTERING OF A LASER 
BEAM BY THE ELECTRONS OF A PLASMA Final Technical 
Report 

D. W. Me Morris and H N. Olsen Dec 1964 45 p refs 
(Contract AF 49(638)-1 336) 

(NSL-64-168-1 ; AFOSR-65-0033; AD-610167) 

The radiation scattered from the beam of a laser by free 
electrons of a test plasma has been investigated as a possible 
T'^ P,aSm ^ 7 dia9n °? t,CS at e,ectron densities in the range 

onn o t0 10 cm and tem P® ratures from 10000° to 
20000° K. A perturbing effect on the plasma background radia- 
tion was observed which masked the expected Thomson scat- 
tering. This perturbation is interpreted as a plasma heating 
resulting from energy transferred to the plasma from the laser 
beam by coupling of the electromagnetic field with the plasma 
charged particles. Author 




MBfO- 


i-iurary ot congress, Washington, D 
space Technology Div. 

ELECTRON-BEAM-PUMPED LASER 

In its Foreign Sci. Bull.. Vol 1. No. 1. Jan 1965 [1965] 

P 1-3 refs (See N65-20390 10-34) 

Soviet research on the electron-beam-pumped semicon- 
ductor laser is reviewed, from the early unsuccessful attempts 
to the development of an operating device. Author 


N 66-20562# Perkin-Elmer Corp.. Norwalk. Conn Electro- 
Optical Div. 

INVESTIGATION OF TECHNIQUES FOR MODULATING 
AND SCANNING A LASER BEAM TO FORM A VISUAL DIS- 
PLAY Final Report, Jun. 1 903-Jun. 1 964 
Paul R. Yoder. Jr. et al Griffiss AFB. N Y.. RADC Jan 1965 
352 p refs its Report -7600 
(Contract AF 30(602) 31 22) 

(RADC-TBR-64-365; AD-612725) 

Various techniques which might be used to modulate and 
deflect a laser beam in response to an input video signal to 
form a projected visual display containing 10® resolved infor- 
mation bits at 30 frames per second are considered. The Pockel 
cell using potassium dihydrogen phosphate is considered. The 
design and experimental evaluation of a breadboard three- 
pass KDP modulator conducted under this investigation are 
summarized. This type of device should be capable of provid- 
ing the required performance. Slow scanning of the bqam at 
30 cycles per second is found feasible using a piezoelectrically 
driven nodding mirror scanner. Two specially designed and 
slightly different scanners of this basic type are described. 
Under sawtooth waveform excitation of 1 50 volts peak to peak, 
beam deflections of ±15 milliradians linear to ±2% for 90% of 
each cycle were obtained without excessive distortion of the 
mirror surface. Author 
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* N65-20605# Naval Ordnance Lab.. White Oak. Md 

TRANSMISSION OF GREEN LASER LIGHT (5300A) 
THROUGH WATER 

D E Matlack, H A Templin. and W W Talbert Jan. 1965 
27 p refs 

(NOLTR-64-179; AD 610071) 

The extinction coefficient of filtered Potomac River water 
was measured at the frequency doubled neodymium green 
laser wavelength of 5300A. Measurements were conducted 
in situ at the David Taylor Model Basin (DTMB) Extinction 
coefficients of 0.097. 0 104. and 0 119 m - " 1 were meas- 
ured on June 4. 5 and 8. 1964. respectively. The increase in 
attenuation with time is confirmed by filtered arc light meas- 
urements. and is attributed to contamination of the water 
after the basin filtration system was turned off. Scattering 
experiments indicate that the aureole effect for the highly 
collimated laser beam was small over the 200-meter range of 
the measurements Author 


N65-2M)780 Joint Publications Research Service. Washing- 
ton. DC 

STIMULATED EMISSION FROM GaAs P-N JUNCTIONS 

Wu-lin Liu in its Trans! on Communist China's Sci andTechnol.. 
No. 163 24 Mar 1965 p 104-110 ref Transl. into ENG- 
LISH from K'o-hsueh T ung Pao (Peking), no. 1, Jan. 1965 
p 65-67 (See N65-20778 10-34) CFSTI $4.00 

The characteristics of a GaAs laser capable of producing 
stimulated emission are discussed The narrowing of spectral 
lines, decrease of the tight bundle angle, and the sudden in- 
crease of the radiation intensity as the current is increased 
through the threshold value were considered. The variation 
of the threshold current at 77* and at 20° K was also studied. 
The p-n junctions were prepared by the diffusion method. The 
Zn was made to diffuse into n-type GaAs. in which the initial 
Te impurity density varied from 5 X 10 17 per cc to 1.5 
X 10 1 ® per cc. The diffusion length was approximately 5 mm. 
Threshold currents in the range of 2600 to 6000 amp/cm 2 
were obtained for different specimens of the pm junctions. 

E.E.B. 


N65-20782 Joint Publications Research Service. Washing- 
ton. D C 

SEPARATION OF WAVE MODES OF GASEOUS LASER 

Hsi-ming Kuo. Shu-sheng Yu, Chou Hang, and Hsueh-ming 
Yen in its Transl on Communist China's Sci. and Technol.. 
No 163 24 Mar. 1965 p 116-121 refs Transl. into ENG- 
LISH from K'o-hsueh T ung-pao (Peking), no. 1. Jan. 1965 
p 69-70 (See N65-20778 10-34) CFSTI: $4.00 

A method of separating the single wave modes, and 
observations of the output pattern of single wave oscillation 
modes are presented. An external type He-Ne mixture gaseous 
laser was used The quartz discharge tube with a Brewster 
window was 220 cm long. 8 mm in radius, with pressure of 
1.1 mm Hg. The helium-to-neon pressure ratio was approxi- 
mately 10:1. The resonant cavity was composed of two spheri- 
cal reflectors of high reflectivity, with a radius of curvature 
of 220 cm and a spacing between them of 245 cm. It was 
excited by high frequency external electrodes with an output 
wavelength of 6328 A The discharge length was shortened 
to separate the longitudinal modes, until the beat signal of 
two neighboring modes completely disappeared. This assured 
that there was only one longitudinal mode taking part in the 
oscillation E.E.B 


N66-21141# Joint Publications Research Service. Washing- 
ton. D. C. 

experimental nonlinear optics 


S. A. Akhmanov and R. V. Khokhlov 6 Apr. 1965 30 p Transl. 
into ENGLISH from the book "Problemy Nelineynoy Optiki” 
Moscow. 1964 p 255-282 
(JPRS-29459; TT-65-30665) CFSTI: $2.00 

The nonlinear effects discussed have to do with the reac- 
tive nonlinearity of optically transparent media. The results pre- 
sented are based either on model concepts or on general con- 
siderations based on statistical theory. The nonlinear effects 
considered are first-order effects with respect to the small 
parameters— the anharmonicity parameter and a parameter 
that characterizes the ratio of charged particle displacement 
to the wavelength. Consideration of saturation effects in 
negative temperature systems, related directly to laser theory 
have been omitted. Also, the nonlinear effects in semicon- 
ductors have been omitted. E.E.B. 


N65-21219# Library of Congress. Washington, D C Aero- 
space Technology Div. 

GAS BREAKDOWN IN A LASER BEAM 
Simon Kassel in its Foreign Sci Bull.. Voi. 1. No. 3, Mar. 
1965 p 1-8 refs (See N65-21218 11-34) CFSTI: HC 

$3 00/ MF $0.50 

A review is presented of recent Soviet research on gas 
breakdown in the focused laser beam. This problem is ex- 
plored by several distinct theoretical methods, drawing special- 
ists from different fields, and by independent experimental 
investigation. Author 


N65-21308*# General Dynamics/ Electronics, Rochester, N. Y. 
Research Dept. 

LASER MODULATION AT THE ATOMIC LEVEL Monthly 
Report No. 7, 1-31 Jan. 1965 

E. G. Brock, F. C. Unterleitner. Y. C. Kiang, and J. F. Stephany 
[1965] 14 p ref 
(Contract NASw-1008) 

(NASA-CR-57823) CFSTI: HC $1 .OO/MF $0 50 

The emission of 1 wt% Nd 3 * in yttrium aluminum garnet 
(YAG) in the wavelength range 1.05m to 1.08m was studied 
as a function of temperature between + 100° and -196° C, giving 
a clearer picture of the reasons for the unusual reduction of 
YAG:Nd 3+ laser threshold with lowering of temperature near 
room temperature. The shift of laser emission with homo- 
geneous pulsed magnetic fields was also studied over the 
same temperature range by time-resolved spectroscopy. For 
the transition responsible for laser emission above — 50° C the 
highest gain Zeeman component has an apparent g value of 
-2.51, with a weaker +2.51 component observable at the low 
temperature end of the range over which this ^.transition 
oscillates. The highest gain component of the low temperature 
laser transition has a g value of + 1 .94. Author 


N65-21342*# Philco Corp., Blue Bell. Pa. Applied Research 
Lab. 

THEORETICAL AND EXPERIMENTAL INVESTIGATION 
ON MODULATION-INDUCING RETRODIRECTIVE OPTICAL 
SYSTEMS (MIROS) Monthly Progress Report, 20 Dec. 
1964-20 Jan. 1965 

G. K. Chang and P. H. Cholet 15 Feb. 1965 7p refs 
(Contract NAS5-9765) 

(NASA-CR-57922; MPR-3) CFSTI: HC $1 OO/MF $0.50 

Experimental work on GaAs lasers, the generation of 
alkaline line by stimulated Raman emission, the band-edge 
modulator, and the cesium bulb are reported. GaAs lasers 
were prepared which lased at 77° K at 8340 A with a threshold 
of 4 X 10 3 amp/cm 2 , using 2 Msec pulses at a low repetition 
rate. Also, a negative resistance was obtained in the forward 
current-voltage characteristic of the cadmium-diffused diodes. 
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A typical diode will be insulating to 2 V before dropping back 
to 15V and conducting To improve the pumping efficiency 
of the ruby laser, a special silver plating was applied to the 
existing laser cavity with satsifactory results The cesium 
sources previously used for optical pumping were replaced 
with sources using argon as the buffer gas to avoid the strong 
8952 A line of xenon The degree of rf excitation was strongly 
dependent upon the argon pressure. The best sources (25% 
pumping efficiency) had pressures around 1 mm Hg E E B 

N65-21372# Tokyo Umv. (Japan) Inst of Space and Aero- 
nautical Science 

BULLETIN OF THE INSTITUTE OF SPACE AND AERO 
NAUTICAL SCIENCE, VOLUME I. NO. 1 

Koichi Oshima. Masao Yamamoto. Katsutaka Sugaya. and 
Yuko Oshima Jan 1965 59 p refs In JAPANESE, ENGLISH 
summary 

Applications of a Ne-He gas laser to conventional schlieren 
method and Mach-Zehnder interferometry are very successful 
The high brightness of the laser light source results in such 
sensitive schlieren photographs that the maximum sensitivity 
obtained is actually limited by diffraction of the laser light 
beam due to the models The high monochromaticity and 
brightness of the laser light make adjustments of Mach- 

Zehnder interferometers very easy, and high quality inter- 

ferograms can be obtained for fields with very large optical 
path differences beyond millions of the fringe shifts Such 

high interference of the laser light in Mach-Zehnder inter- 

ferometry suggests several new applications -for instance, 
measurements of temperature fields in transparent liquid or 
solid and strain analyses of solid models A few other laser 
applications to gasdynamic testing are proposed, including 
heterodyne detection of two laser lights to analyze an inter- 
ference of light wave with a plasma Author 

N65-21553# Ohio State Univ, Research Foundation, Columbus 
Antenna Lab 

STUDIES IN PARTIAL COHERENCE AND NONLINEAR 
OPTICS 

John G Meadors (PhD Thesis) 30 Nov 1964 111 p refs 

(Contract AF 33(657)- 1 0824) 

(Rept -1579-17; AD-460733) 

Two important topics in physical optics are considered 
optical coherence, and nonlinear interaction of light waves 
in dielectrics. The conditions on the optical fields necessary 
for ergodicity are specified The detector response is found 
to be of fundamental significance in the interpretation of 
experimental results The interpretation of information, 
obtained in typical experiments, on the coherence properties 
of an optical field is discussed. A quantum mechanical de- 
scription of interference phenomena between independent 
laser sources is given It is shown that coherent states of the 
radiation field, which are not energy states, give rise to in- 
terference effects whose description formally corresponds 
to the classical treatment of the fields If the state of the 
radiation field corresponds to mixed energy states, the inter- 
ference is due to the intensity correlation at two space-time 
points. The importance of crystal orientation in the achieve- 
ment of nonlinear interactions in dielectrics is discussed and 
demonstrated through the analysis of realistic experiments. 
A theory of nonlinear interactions in dispersive dielectrics 
is given, in which beam divergence and frequency spread 
in the laser fields are treated The results of the analysis 
specify the limitations of the plane-wave theory. The role of 
coherence on nonlinear interactions is considered Author 


N66-21564# Ohio State Univ Research Foundation, Colum- 
bus. Antenna Lab. 

A STUDY OF THE FOCUSING AND COLLIMATION PROP- 
ERTIES OF THE PULSED MULTI-MODING RUBY LASER 


Neil R . Kilcoyne (M S Thesis) 31 Dec 1964 52 p refs 
(Contract AF 33<657)-10824> 

(Rept -1579-19; AD-460461) 

Classical coherence theory as presented by Wolf with the 
modification proposed by Neugebauer is used to mathemati- 
cally and experimentally describe the collimation and focusing 
of the time averaged intensity of pulsed multimode laser radia- 
tion Measurements of the double-slit Fraunhofer pattern and 
the near and far-zone intensity patterns were made on two 
pulsed ruby lasers by both still and streak photography to 
examine the spatial coherence and the collimation of the 
beam Results showed that the time-averaged collimation and 
focusing characteristics of the beam can be treated as the super- 
position of noncoupled spatially coherent modes Author 

N65-21555# Ohio State Umv Research Foundation. Colum- 
bus Antenna Lab 

TEMPORAL DEPENDENCE IN LASER INDUCED GAS DIS- 
CHARGES 

R. G. Tomlinson 15 Mar. 1965 14 p refs 
(Contract AF 33(6 1 5)-2287) 

(Rept -1935-2; AD-460460) 

This report investigates the temporal dependence of 
laser-induced gas breakdown A correlation is observed be- 
tween the laser pulse amplitude and gas pressure and the 
time interval from the initial incidence of the pulse until a 
visible discharge occurs This time interval can be so great that 
the visible discharge occurs when the intensity of the laser 
light in the focal region is only a fraction of what its peak 
intensity had been previously when no discharge occurred 
These observations are consistent with the assumption that a 
small initial ionization (possibly caused by multiphoton ab- 
sorption) grows to visible discharge densities in a cascade 
process involving electron-ion and electron-neutral molecule 
collisions in the presence of the laser field Author 


N65-21568# Raytheon Co., Waltham. Mass Research Div 
INVESTIGATION OF CERTAIN BASIC PROBLEMS IN 
SOLID STATE AND GASEOUS OPTICAL MASERS Final 
Report, Dec. 1, 1963-Sep. 30, 1964 

C.Tang Nov 1964 134p refs 
(Contract AF 1 9(628)-3862) 

(S-702; A FC R L-64-946; AD-612707) 

This report gives results of an experimental and theoreti- 
cal investigation of the spectral and transient characteristics 
of solid-state and semiconductor lasers and also a theoretical 
study of the nonlinear interaction of coherent lightwaves due to 
the higher order coherent Raman effects It includes also a 
description of the detailed results obtained in a successful 
attempt at improving both the output spectra and the spiking 
characteristics of ruby and CaW 04 ND 3+ lasers and some 
preliminary experimental results of higher order coherent 
Raman processes confirming that volume amplification of 
coherent lightwaves via the Raman processes have been ob- 
served. TAB 

N65-21673# Sperry Gyroscope Co., Great Neck, N Y. Radia- 
tion Div 

DES4GN CRITERIA STUDY FOR HIGH POWER HIGH 
VOLTAGE RESEARCH FACILITY Final Engineering Re- 
port, 1 Jul. 1963-30 Sep. 1964 
Oct. 1964 74 p 

(Contract DA-36-039-AMC-031 99(E)) 

(EB-5288-0536; AD-458408) 

A survey was made of the anticipated requirements for 
high-voltage, high-power, and high-energy research facilities 
during the 1970 decade. The areas surveyed include high- 
power radar and communication components, lasers, plasmas, 
etc. A preliminary design of a facility to meet these needs was 


16 



N65-22250 


made The facility includes a 500-kV 10-A dc power supply, 
a 6 25 X 10 6 - joule energy storage bank, a 1000-kV dc high 
potential tester, modulators, rf drivers, microwave resonant 
rings, etc An economic analysis of the initial facility cost and 
the annual operating costs has been made, and a complete 
schedule for the facility construction is presented. Author 


N65-21691# Conductron Corp , Ann Arbor. Mich. 

COHERENT LIGHT INVESTIGATION, VOLUME III 
G. Cochran. I Cutrona. A Ingalls. I. Kay. A. Sabersky et al 
Wright-Patterson AFB. Ohio. ASD. Oct. 1964 111 p refs 

(Contract AF 33(61 51-1014) 

(D-5210-72-T80-1 10; AD-6100821 

A new theory is presented for analyzing optical systems 
in terms of transfer functions and optical systems employed 
normally with coherent light. Also, the general theory of holo- 
grams and complex spatial filters are discussed. The produc- 
tion of two- and three-dimensional holograms using coherent 
light, and its implications for synthetic antenna applications, 
complex filters, matched filters, and general filtering systems 
are described Practical details on experimental results are 
also given Discussions are presented on the use of a laser for 
measurements of target acceleration and rotation rates and on 
the problem of testing large reflective optics. Author 

N65-22027* American Optical Co . Southbndge. Mass Re- 
search Dtv 

PREPARATION OF PLATINUM FREE LASER GLASS Semi- 
Annual Technical Report. 1 Aug.-31 Dec. 1964 

W R Prindle. G A Gramtsas. and C G Silverberg [1964] 
37 p refs 

(Contract Nonr-4656(00); ARPA Order 306-62} 

(SATR-1. AD-457331) 

Results are reported of a development program on an 
all -ceramic melting system for the production of a moderate 
amount of high quality, platinum-free, laser glass in a batch 
or semicontinuous manner utilizing high purity corrosion 
resistant ceramics, effective stirring, and some form of cast- 
ing technique Also reported are results of studies on the im- 
provement of platinum for use in laser production without 
causing inclusions Design specifications such as maximum 
absorption, glass composition, refractive index, absence of 
metallic inclusions, and absence of striae, are described. S.C.W. 


N 65- 22072* Ohio State Univ Research Foundation. Columbus. 
Antenna Lab 

BREAKDOWN OF ARGON BY NEODYMIUM AND RUBY 
LASER PULSES 

R G Tomlinson. E K Damon, and H. T. Buscher 28 Jan. 

1965 9 p refs 

(Contract AF 33(61 5}-2287) 

(Rept. -1935-1; AD-460459) 

This report contains the first reported quantitative data on 
gas breakdown by radiation from a Q-switched neodymium laser. 
A comparison of the power densities required to produce break- 
down in argon with a ruby laser pulse and with a neodymium 
laser pulse show larger breakdown power densities at the 
ruby frequency. The average breakdown densities at the two 
frequencies strongly indicate a frequency cubed relationship 
between the breakdown power density and the frequency of 
the laser radiation. Author 

N65-22139# Rochester Univ . N. Y. Inst, of Optics 

A STUDY OF THE EMISSION FROM A TRAVEUNG WAVE 
RUBY LASER 

Claude B. Smoyer (M S. Thesis) Nov. 1964 87 p refs 
(Contract AF 1 9(628)-2360) 

(AD -6 10865) 


Theoretical predictions have indicated that spectral nar- 
rowing of the emission from a ruby laser should occur for a 
traveling wave laser cavity. Evidence of such spectral narrow- 
ing is presented. A comparison of equivalent traveling and 
standing wave cavities shows that for similar excitation, spec- 
tral narrowing of better than a factor of four can be achieved. 
However, multimoding in this experimental arrangement is 
still strongly evident. Results of preliminary experiments in 
"Q" switching the traveling wave cavity are also presented. 
These results are inconclusive, but do show the need for a 
more sophisticated experimental procedure for obtaining 
optimum results from a "Q" switched traveling wave laser 
cavity. Author 


N65-22210# Electro-Optical Systems. Inc.. Pasadena Calif 
OPTICAL SURVEILLANCE COMPONENT TECHNIQUES 
Final Report, 22 Oct. 1962-22 Nov. 1963 
Paul C. Fletcher. Mam L. Bhaumik. David L Weisman. Burt L 
Cooke. David L Fridge et al Gr.ffissAFB, N.Y.. R ADC. Jan. 1965 
1 73 p refs 

(Contract AF 30(602)-£914) 

(RADC-TDR-63-557; EOS-3460-Final: AD-612359) 

The techniques and components necessary for the imple- 
mentation of an optical Doppler surveillance system are dis- 
cussed. Specifically, the requirements of an optical transmitter 
are set down. Efforts to use chelates to achieve both a gaseous 
narrow band oscillator and a high power amplifier are described. 
The description of lasering action in several chelates of europium 
is included with the theory of why some chelates lase and others 
do not. The incorporation of an oscillator and an amplifier into 
a transmitter is described using Nd:CaW 04 as the oscillator and 
Nd glass as the amplifier. Gains of 10 dB were achieved in a 
single-pass amplifier, which is 8 inches long and pumped with 
6000 joules. The problems of isolation of the oscillator and 
amplifier are discussed, and a breadboard model of a Faraday 
isolator using flint glass was built with greater than 30-dB iso- 
lation and less than 1-dB insertion loss. The problems of opti- 
cal heterodyne receiving are discussed. Measurements on 
mono-moding of lasers, stability and stabilizing of lasers, modu- 
lation of lasers by end reflectors variation, for both amplitude 
and frequency modulation are discussed. A description of a pos- 
sible wideband heterodyne receiver is presented. Measurements 
are made using a 1 to 2 Mc/second Kerr cell amplitude modu- 
lator as a target simulator. Author 


N65-22221# Air Force Cambridge Research Labs.. Bedford. 
Mass. Terrestrial Sciences Lab. 

A COMPENDIUM OF PAPERS IN THE FIELDS OF GE- 
ODESY AND PLANETARY GEOMETRY PREPARED AT 
AFCRL DURING 1963 Special Reports No. 18 

Owen W. Williams, ed. Jan. 1965 178p refs 
(AFCRL-65-14; AD-611003) 

This compendium presents a series of selected technical 
papers prepared by scientists of Air Force Cambridge Research 
Laboratories during 1963 in the fields of geodesy and planetary 
geometry. These papers describe research activities in the 
areas of satellite geodesy, airborne gravimetry, instrumenta- 
tion calibration via satellite, laser geodesy, land gravity in- 
strumentation and programs, and selenodesy (geodesy of the 
moon), illustrations show recent geodetic instrumentation 
developments and technique configurations. Author 


N65-22260# Westinghouse ElectricCorp.. Baltimore. Md. Sur- 
face Div. 

INVESTIGATION OF GAS IONIZATION PHENOMENON 
AT OPTICAL AND IR FREQUENCIES Second Interim Tech- 
nical Report, 11 Aug.-1 1 Dec. 1964 
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Vincent Dovydaitis. Jr. Griffiss AFB. N. Y* RADC. Feb. 1965 
86 p refs 

(Contract AF 30(602)-3332) 

(RADC -TR -64-568. AD-612498) 

The status of the work on ruby laser induced gas ioniza- 
tion is reported Experimental measurements of the focused 
spot diameter, breakdown emission, ionization times, and 
nonattenuation ionization are presented. The theoretical study 
results obtained to date in the areas of nonlinear ionization 
initiation and the extension of the microwave breakdown theory 
are discussed Author 

N65-22274# Westinghouse Electric Corp , Pittsburgh. Pa. 
Research Labs 

VAPORIZATION OF MATERIALS BY Q-SPOILED LASER 
PULSES FOR SPECTROSCOPIC ANALYSIS Scientific Re- 
port No. 1 

P F Browne 24 Aug 1964 15 p refs Revision of Westing- 
house Res Memo 64-9CI-155MI 
(Contract AF 1 9(628)-41 84) 

(AFC R L-64-871 ; AD-613536) 

This report is a preliminary theoretical analysis of the 
vaporization of materials by focused high intensity radiation 
and of the optical emission and absorption properties of the 
resulting vapor Author 


that in the latter case mixtures of krypton and argon did not „ 
provide stable discharges Spectroscopic experiments in argon 
and krypton lasers verified the I 4 and L 2 relationships at moder- 
ate powers and indicated that substantial resolution of Zee- 
man components occurs in magnetic fields of the order of 1000 
gauss. Author 

N65-22518# Purdue Univ.. Lafayette. Ind. Quantum Elec- 
tronics Lab. 

D. C. POLARIZATION IN A NONLINEAR DIELECTRIC 
MEDIUM AT OPTICAL FREQUENCIES Semiannual Tech 
nical Summary Report No. 1. 1 Apr.-31 Dec. 1963 
Mahadevan Subramanian and A K. Kamal Feb 1964 93 p 

refs 

(Contract Nonr-1 100(24); ARPA Order 306-62; Proj. Defender) 
(TR-EE-64-5; AD-433218) 

The dc polarization that is developed in a nonlinear dielectric 
medium when a high intensity laser beam propagates through 
is investigated. The nonlinear dielectric medium chosen is crys- 
talline quartz. The relationship between laser intensity and dc 
polarization is established mathematically for two cases of 
propagation. The linear relationship between the laser intensity 
and the dc voltage output of the quartz detector is verified 
The possibility of using this principle to build a transmission 
type of meter for measuring power in high power laser pulses 
is presented. Author 


N65-22300 Army Electronics Labs . Fort Monmouth, N. J. 
DIRECT MODULATION OF A He Ne GAS LASER 
Ernst J. Schiel In Army Dept. Army Sci. Conf Proc , Vol. II 
[1965] p 321-329 (See N65-22275 1 2-34) 

Experiments were performed with two different types of 
He-Ne lasers The first set of experiments was taken with a 
laser with confocal mirror configuration emitting in the near 
infrared at 1 1 530 A. Pump power threshold for stimulated 
emission was 17% of the maximum pump power and the 
length of the plasma column was 35 cm. By modulating the 
pump power between threshold and maximum. 100% ampli- 
tude modulation was achieved The second set of measure- 
ments was made with a laser with hemispherical mirror ar- 
rangement emitting in the visible part of the spectrum at 
6328 A. For modulating experiments the pump power was 
adjusted to a certain carrier level (bias) and then a modulation 
of 1 kc was applied upon this bias. A completely sinusoidal 
light modulation resulted if only a small percentage of pump 
power was modulated. Details of the experiments and the 
characteristics of both lasers are given. An experimental com- 
munications system for one audio channel was built by sim- 
ply modulating the transmitter as it was originally designed. 
The receiver consists of the same photodiodes used during 
the experiments backed up with sufficient amplification to 
drive the speaker. E.E.B. 


N65-22323# Spectra-Physics, Inc.. Mountain View, Calif. 

HIGH POWER GAS LASER IN THE VISIBLE Quarterly Prog- 
ress Report, 1 0ct.-30 Dec. 1964 

Arnold L. Bloom and Jerald E. Rosemblum [1964] 31 p 
(Contract DA-28-034-AMC-001 94(E)) 

(QPR-2; AD-613197) 

Experimental results are reported for cw operation in 
argon and krypton as a function of magnetic fields. These ex- 
periments were performed in a tube 1.5 mm in diameter and 
28 cm long. A comparison is made between the results ob- 
tained with internal mirrors and those obtained with Brewster 
angle windows Experiments were carried out on mixtures 
of gases to determine whether certain types of mixtures en- 
hance the power output of given laser transitions, and whether 
two laser gases could be made to operate simultaneously. 
It was found that in the former case the addition of mercury 
or neon to krypton enhanced laser operation in krypton, but 


N65-22702# Space Technology Labs , Redondo Beach. Calif 

RESEARCH OF LASER PUMP AND ENERGY STORAGE TECH 
NIQUES 

F. N. Mastrup. R F Wuerker. and J. J Caldwell. Jr. Feb 1965 
133 p refs 

(Contract AF 33(61 5)-1072) 

(AFAL-TR-65-22; AD-61 1771) 

A fast high radiance ablating laser pump of novel design 
has been constructed and its radiative characteristics have been 
determined Performance of the lamp for exciting a ruby crys- 
tal of 0.580-in. diameter and 8-in. length has been estab- 
lished. Total stimulated emission energies in the range 10 to 
30 joules, depending on individual rods, have been verified. 
Laser energy was emitted in times near 25 microseconds. 
The stimulated emission pulse consisted of a series of spikes 
highly regular with respect to their mutual separation and 
peak power. Maximum measured peak spike power was 2.5 
X 1 000 000 watts Author 


N 66-22732# Army Dept.. Washington, D. C. 

ARMY SCIENCE CONFERENCE PROCEEDINGS. VOL- 
UME I: PRINCIPAL AUTHORS A THROUGH H 

[1964] 526 p refs Conf. held at U S. Military Acad., West 

Point. N. Y.. 17-19 Jun. 1964 

(AD-611432) 

Papers given at the Army Science Conference are pre- 
sented arranged by principal authors A through H. For indi- 
vidual titles see N65-22733-N65-22765. 


466-22742 Army Electronics Labs.. Fort Monmouth, N. J. 

rHE USE OF INTENSE PINCH DISCHARGES FOR LASER 
LLUMINATION 

3 G Buser J. J. Kainz, and J. J. Sullivan In Army Dept. Army 
Sci. Conf. Proc., vol. I [1964] p 121-134 refs (See N65- 

22732 12-34) j u 

Two types of gas discharge are studied as light sources 

for use in optical pumping of laser materials: the types are 
theta pinch without electrodes, and linear pinch with elec- 
trodes. Experimental results show that pinch discharges can 
be used effectively as light pumps which are free of certain 
limitations characteristic of the standard light sources for 
optical pumping. It was found that high repetition rates are 
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* obtainable for certain military applications The fast pinch 
discharge mechanism also may eliminate the need for mechani- 
cal or electronic Q spoiling in testing ruby, terbium, and neo- 
dymium as laser materials, it appeared that the light source 
must be tailored for optimum performance. It may be possi- 
ble to develop new laser materials which match the proper- 
ties of pinch discharges J.M.D. 


N65-22759 Army Electronics Labs . Fort Monmouth. N.J. 
RUBY LASER WITH VIBRATING REFLECTOR 
E A. Gerber and E R Ahistrom In Army Dept. Army Sci. 
Conf Proc . Vol 1 [1964] p 375-389 refs (See N 65-22732 
12-34) 

From observations cf the character of the temporal out- 
put of the ruby laser and of the energy output influenced by the 
vibrating mirror, it was concluded that the Statz-de Mars theory 
is based on the assumption of the existence of a single mode 
in the cavity and predicts equally spaced spikes with expo- 
nential decay The vibrating mirror provides a means for ob- 
taining single mode operation in a solid state laser However, 
recent results show that spike patterns do not necessarily in- 
dicate single-mode operation It was shown that spiking is 
completely regular at lower pumping levels and loses some 
of its regularity at higher pumping levels. This fits well into 
the single-mode picture, since higher pumping energy causes 
the appearance of more modes in the cavity. Further, the 
dominant axial mode has the lowest losses in the cavity, and 
higher order longitudinal and transverse modes have increas- 
ing losses If higher order modes are suppressed by the vibrat- 
ing mirror, more energy will be dumped into the low-loss 
dominant mode and the efficiency of the laser will increase. 

E.E.B. 


N65-22851 # Ohio State Univ Research Foundation, Columbus. 
Antenna Lab 

MULTIPHOTON BREAKDOWN TRIGGER 

R G. Tomlinson 18 Mar 1965 14 p refs 
(Contract AF 33(61 5)-2287) 

(Rept. -1935-3. AD-461481) 

The conditions under which multiphoton ionization could 
trigger the breakdown of the noble gases subjected to ruby laser 
radiation are derived. The relative ionization rates in these gases 
are dependent on pressure and focal volume, as well as photon 
flux. The specific prediction is made that for sufficiently low 
pressure, small focused spot size, and small focal volume the 
relative ease of initiating breakdown in argon and neon should 
be reversed. Author 


N65-22879# Naval Ordnance Test Station. China Lake. Calif. 
Test Dept. 

DESIGN FOR A LASER RANGEFINDER 

T. G. Bergman Dec. 1964 72 p refs 

(NAVW EPS-8674; NOTS-TP-3724; AD-61 1001) 

In order to design a laser rangefinder, it is necessary to 
predict the effect that a change of any variables will have on 
the expected performance. Preliminary aspects of the overall 
design are discussed giving a general background in the cur- 
rent state of the art. A derivation of the relationship between 
the parameters in what is generally called the range equation 
is shown. Methods for determining the parameters are pre- 
sented and it is shown how the parameters affect the per- 
formance specification. The range equation is computed and 
the design for a rifle rangefinder is presented. The rifle range- 
finder is a portable instrument designed to be mounted on a 
rifle in place of the usual telescopic sight. It is extremely light- 
weight (less than 5 lb) and sets the rifle to the correct elevation 
semiautomatically. Author 


N65-22896# Minnesota Univ.. Minneapolis. Electrical Engi- 
neering Dept. 

FIELD PATTERNS IN A RUBY LASER 

R. R. Collins and A. Hordvik [1963] 58 p refs 
(Contract Nonr-710(61)) 

(TR-1; AD-612177) 

Discussion is first given of the off-axis modes and of the 
mode selection mechanism. Experimentally it is then shown 
that radiation did appear at discrete angles with the axis, 
but some modes that were expected to be seen were not ob- 
served Diffraction patterns were found and they are explained 
as Fabry-Perot or Fraunhofer patterns. Surface patterns were 
investigated, and there seemed to be a close connection be- 
tween the asymmetric distribution of the active region and the 
occurrence of off-axis modes. The axial and off-axis modes 
were found to be polarized in the same plane within experi- 
mental error. Threshold and delay times were investigated, 
and good agreement was found between observed data and 
approximated theoretical calculations. Finally it was found 
that the intensity of the axial modes increases at a slower 
rate with input energy when the off-axis modes start occurring. 
A qualitative explanation is given for this. TAB 


N65-22933# Technical Operations Research, Burlington. 
Mass. 

THE INVESTIGATION OF PASSIVE LASER Q-SWITCH- 
!NG Semiannual Summary Report, 1 Jut. 1963-1 Jan. 1964 
J. I. Masters. P. Kafalas. and E. M. E. Murray 31 Jan. 1964 

11 p 

(Cor.:ract Nonr-41 26(00)) 

(TO-B-64-1 5; AD-609643) 

The ability of organic blue dyes and dye solutions to func- 
tion as possible laser Q-switch materials was studied. Victoria 
Blue B dye was found to be a successful material when employed 
as a thin film on an optical fiat glass substrate. Results of 
a comparison of switching speeds of Victoria Blue B film and 
a synchronized spinning prism indicated that the giant pulse 
output in each was about the same. The effect of the dye film 
outside the laser resonator was tested using a spinning prism 
Q-switch setup. No real difference in pulse height could be 
measured. In view of the large number of available laser pho- 
tons per dye molecule overwhelming the passive films, several 
possible switching processes were studied. Results indicated 
that a two photon process may occur that could contribute 
to molecular dissociation. Several solutions, including Vic- 
toria B Blue, were tested in acetone and chlorophyll in water. 
A definite Q-switching effect was observed with both these 
solutions; however, efficiency was considerably below that 
of the dye film. The most efficient solution tested was Methyl- 
ene Blue in water, which had a Q-switching efficiency about 
five times greater than the other solutions. S.C.W. 


N65-22952# Korad Corp., Santa Monica. Calif. 

INORGANIC LASER MATERIALS Interim Engineering 
Report, 1 Aug. -30 Nov. 1964 

Wright-Patterson AFB. Ohio. AF Avionics Lab.. 21 Dec. 1964 
57 p refs 

(Contract AF 33(61 5)-1967) 

(AD-611416) 

A study on the improvement of the crystal quality and 
performance efficiency of two host unary oxides Gd203 and 
La203, and an evaluation of GdAI03, MgO-A^Os. and BeO 
*AI 2 03 as laser hosts are presented. Hybridized growth tech- 
niques were also studied in order to cope with the manifold 
problems associated with crystal growth of poiynary oxides. 
Emphasized in the study on the improvement of crystal qual- 
ity and size are two phases aimed at (1) the attainment of 
a higher level of purity in the starting material, and (2) the 
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attainment of a favorable heat balance which can be main- 
tained under a steady-state condition of growth through a 
time interval commensurate with the size of crystal desired. 
A cation exchange purification method was developed for the 
removal of rare earth impurities. Studies are reported on the 
use of this method and other procedures in the separation of 
the most common impurities in Gd 203 . In conjunction with 
the second phase, boules were grown (undoped powder). 
1/4 O.D , for heat balance study and acquaintance with prob- 
lems pertaining to the annealing of specimens on site Results 
of these studies are also reported Spectroscopy, synthesis, 
crystal growth, and sorption/deterioration data are presented 
for the two host unary oxides and the host binary oxides 

S.C.W. 

N66-23136# General Electric Co., Schenectady, N. Y. Re- 
search Lab. 

SEMICONDUCTOR DEVICE CONCEPTS Scientific Report 

No. 9 (Final) 

H. H. Woodbury, M. Aven, R. N. Hall, R. Baertsch, and F. K. 
Heumann Nov 1964 27 p refs 
(Contract AF 19(628) 329) 

(AFCRL-64-1007; AD-61 1630) 

CONTENTS; 

SEMICONDUCTOR DEVICE CONCEPTS 

1. DIFFUSION OF Se IN CdS AND ZnSe H. H. Woodbury 
p 1-3 refs (See N65-23136 12-26) 

2 SYNTHESIS AND PROPERTIES OF ZnSe-ZnTe MIXED 
CRYSTALS IN N- AND P-TYPE FORMS M Aven p 5-13 
refs (See N65-23137 12-26) 

3. FM JUNCTION LASER R. N. Hall and R. Baertsch 
p 15-16 (See N65-23138 12-26) 

4. THE PREPARATION OF GsAs x P!_ x ALLOYS FOR 
LASER APPLICATIONS F. K. Heumann p 17-21 refs (See 
N65-231 39 12-26) 


N65-23138 General Electric Co , Schenectady. N . Y. Research 

Lab. 

FM JUNCTION LASER 

R. N. Hall and R. Baertsch In its Semicond. Device Concepts 
Nov. 1964 p 15-16 (See N65-23135 12-26) 

Thefm junction laser structures were assembled and tested. 
Attempts to produce significant amounts of frequency modu- 
lation have thus far been unsuccessful due to excessive photo- 
currents in the modulating section. Author 

N66-23139 General ElectricCo., Schenectady. N. Y. Researcn 
Lab. 

THE PREPARATION OF GaAsgPvx ALLOYS FOR LASER 
APPLICATIONS 

F. K. Heumann In its Semicond. Device Concepts Nov. 1964 
p 17-21 ref (See N65-231 35 12-26) 

Studies were continued on the halogen transport synthesis 
of GaAs and GaAs x Pi. x . A number of GaAs ingots doped 
with tellurium were made No correlation between electrical 
parameters and threshold currents was found. However, ma- 
terial with high threshold currents appears to have a large 
number of etch pits and cracks. This is also true for the 
GaA$ x Pi_ x alloys. It thus appears that strains and imperfec- 
tions in the crystals affect their laser behavior. Author 


N65-23285*# Electro-Optical Systems. Inc.. Pasadena. Calif. 

LASER BEACON STUDIES Final Summary Report, 30 Jun - 
31 Oct. 1961 


Paul C Fletcher 31 Oct. 1961 49 p 
(Contract NAS8-2A39) 

(NASA-CR-62616; EOS-1 920-Final) CFSTI: HC $2.00/MF 


A description is given of the various components of a laser 
beacon together with problems encountered The weight of the 
beacon proper for an uncooled system, excluding components 
for synchronization, is estimated to be about 22 pounds, and 
the volume about 650-cu in Author 


N65-23316# Massachusetts Inst of Tech , Cambridge Dept 

of Geology and Geophysics 

OBSERVATIONS OF LIGHT SCATTERING IN SEA WATER 

Athelstan Frederick Spilhaus. Jr (PhD. Thesis) Feb 1965 
246 p refs 

(Contract Nonr-1 841 (74)) 

(AD-610126) 

Combination of theoretical curves of the volume scatter- 
ing function for several different monodisperse systems of 
Mie scatterers shows that, in a polydisperse system, the total 
scattering coefficient is determined by scattering at small 
angles to the direction of the incident beam; as particle sizes 
increase, rise in the volume scattering function at small angles 
increases A method was devised to study shape of the volume 
scattering function for various types of sea water Samples 
from surface waters and at depths up to 2000 meters were 
taken between Woods Hole and 26° N, 63° W. Water in the 
Sargasso Sea was found to have a significantly different scat- 
tering function from that of the slope and coastal waters In a 
thermal front south of Bermuda the water along one isotherm 
was different from the average of that on either side of it The 
total scattering coefficient showed banding on the continental 
shelf. The thermohaline front that exists on the edge of the 
shelf in winter is marked by a threefold change in the magni- 
tude of the scattering. Using a laser as light source, forward 
scattering measurements were made to obtain relative total 
scattering. A continuous track was made between Woods Hole 
and Port Lewis. Mauritius In the proximity of land twofold 
fluctuations of scattering in a range approximately three times 
higher than the nearly constant values found in mid-Atlantic 
were observed. Some fluctuations of the open sea values in 
the Atlantic were associated with thermal changes. Author 


N65-23435# Library of Congress, Washington, D. C. Aero- 
space Technology Div. 

GIANT LASER PULSES WITH A PHOTOCHEMICAL SHUT- 
TER 

John G. Kourilo In its Foreign Sci. Bull , Vol 1. No. 5 May 
1965 p 21-23 refs (See N65-23432 13-34) 

A review is presented of two Soviet studies on the role of 
metal-phthalocyanines in producing giant pulses from a ruby 
laser. A recent Soviet study established the effect of various 
metal components and concentration of the solutions on the 
characteristics of the laser pulses Bleaching of the solutions 
by the coherent laser emission was interpreted as the result of 
accumulation of pigment molecules in the metastable (triplet) 
state. Author 

N65-23491# Texas Univ., Austin. Quantum Electronics Re- 
search Lab. 

QUANTUM ASPECTS OF ELECTRICAL SCIENCE Final 
Report, 1 Apr. -30 Sep. 1964 

Arwin A. Dougal 1 Oct. 1964 104 p refs 

(Grant AF-AFOSR-487-64) 

(A FO SR -65-0248; AD-611338) 

CONTENTS 

1. CHARACTERISTICS OF COUPLED OPTICAL RESO- 
NATORS R. B Allen and A A Dougal p 1-25 refs (See 
N65-23492 13-16) 

2. THERMAL PINCHING AT LOW FIELDS IN N-TYPE 
GERMANIUM D K. Ferry and A A Dougal p 26-33 refs 
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(See N65-23493 13-26) 

3 EXPERIMENTS IN DIFFRACTION IMAGING OF 
COHERENT LIGHT IN THE MICROSCOPE W H Carter and 
A A Dougal p 34-60 refs (See N 65 23494 13-16) 

4 OUTPUT CHARACTERISTICS OF A HE-NE OPTICAL 
MASER OPERATING AT 3 39m R B Allen and A A Dougal 
p 61-75 refs (See N65-23495 13-16) 

5 A TIME RESOLVED STUDY OF SECOND BREAK- 
DOWN IN SILICON SWITCHING TRANSISTORS D K. Ferry 
and A A Dougal p 76-83 refs (See N65-23496 1 3-26) 

6 POPULATION INVERSION AND OPTICAL MASER 
OSCILLATIONS IN MOLECULAR GASES R B Allen and 
A A Dougal p 84-91 refs (See N 65 23497 13-16) 


N65-23492 Texas Univ . Austin Quantum Electronics Re- 
search Lab 

CHARACTERISTICS OF COUPLED OPTICAL RESONATORS 

Raymond B Allen and Arwin A Dougal In its Quantum Aspects 
of Elec Sci 1 Oct 1964 p 1-25 refs (See N65-23491 
13-16) 

The characteristics of coupled resonator systems were 
studied experimentally and analytically It was observed that 
three different situations prevail depending on the degree of 
coupling between the resonators The degree of coupling may 
be specified in terms of a coupling factor 7 such that A 
R3/R2 where R, is the reflectivity of mirror M, The three 
situations which prevail may be noted as weak coupling (7—0). 
intermediate coupling (7^1), and strong coupling <7 > > 1 ) . 
Weak coupling is approaching the situation where the external 
mirror M3 is absent from the system, le . R3 = 0 For this 
condition experimental results confirmed that the laser output 
beam is unchanged by slight variations in the optical path 
length of the external resonator Strong coupling is approach- 
ing the situation where the common mirror M2 is absent from 
the system, ie. R 2 = 0 Slight variations in the external reso- 
nator optical path again do not modulate the output beam 
intensity but change the frequency of oscillation For intermedi- 
ate coupling, interference effects dominate and the laser out- 
put intensity is effectively modulated by small variations in 
the external resonator optical path length E E.B. 

N 65-23494 Texas Univ., Austin Quantum Electronics Re- 

search Lab 

EXPERIMENTS IN DIFFRACTION IMAGING OF COHERENT 
LIGHT IN THE MICROSCOPE 

William H Carter and Arwin A Dougal In its Quantum Aspects 
of Elec Sci 1 Oct 1964 p 34-60 refs (See N65-23491 13-161 

Several mathematical models of diffraction imaging are 
discussed based on the solutions of Maxwell's equations. 
The complexities of the mathematics require simplifying as- 
sumptions about the light field The form of light which lends 
itself most readily to this treatment is a monochromatic, spatially 
coherent, plane wave Since this is very closely realized by a 
gas laser beam, experiments in diffraction imaging of coherent 
light in the microscope were performed with a He-Ne gas phase 
laser oscillating at the 6328 A line This laser produces about 
0.1 mW when operated with hemispherical interferometer 
and about 1 mW when operated with confocal A photomicro- 
graph taken of the Fresnel diffraction pattern formed in the 
object plane with laser illumination of the microscope sub- 
stage condenser is shown It was found that defocusing the 
microscope did not destroy the image formed by laser light 
nearly so readily as a conventional white light image This effect 
is shown clearly by photomicrographs of sugar crystals illumi- 
nated with both light sources. E E.B. 

N65-23495 Texas Univ., Austin. Quantum Electronics Re- 
search Lab. 

OUTPUT CHARACTERISTICS OF A HE-NE OPTICAL 
MASER OPERATING AT 3.39m 


Raymond B Allen and Arwin A Dougal In its Quantum Aspects 
of Elec Sci 1 Oct. 1964 p 61-75 refs (See N65-23491 13-16) 
A study of the effects on the output power of gas mixture 
ratio, total gas pressure, resonator geometry, and mirror re- 
flectivities is reported for a He-Ne optical maser system operat- 
ing at 3.39 microns The primary purpose of the study was to 
maximize the 3 39-micron output of the laser within the limita- 
tions of the available mirrors Among the characteristics observed 
was the ease with which lasing action at 3 39 m could be ob- 
tained even where large losses were present. In order to obtain 
oscillation on a typical low gain line (0 6328m) a stable reso- 
nator configuration with low diffraction losses was required. 
It has been observed that laser action takes place for mirror 
separations of over 15 meters using a stainless steel plane 
mirror and a 152-cm aluminized mirror. For this particular 
system, any mirror separation over 152 cm corresponds to a 
high diffraction loss unstable configuration Substantial output 
of a few milliwatts was obtained with this arrangement. The 
power output was observed to go up when two plane mirrors 
are used over this distance The maximum output was 16 mW 
for 10 Msec duration pulsed and 10 mW continuous Also, 
2 mm Hg was the optimum pressure; the optimum ratio 5:1. 
He-Ne, and plane-parallel the optimum mirror configuration 

E.E.B. 

N65-23497 Texas Univ.. Austin. Quantum Electronics Re- 
search Lab 

POPULATION INVERSION AND OPTICAL MASER OSCIL- 
LATIONS IN MOLECULAR GASES 

Raymond B. Allen and Arwin A. Dougal In its Quantum Aspects 
of Elec. Sci 1 Oct 1964 p 84-91 refs (See N65-23491 13-16) 
The laser system previously reported was fabricated. 
Photograph and block diagram are included. The radius of curva- 
ture was changed from 1.35 m to 2 m because of the ready 
availability of the 2-meter mirrors. With a cavity separation 
of 1.35 m, the 2-meter radius of curvature mirrors form a 
stable system which makes more efficient use of the available 
volume of active material than the originally proposed con- 
focal system with only a slight increase in the angular aline- 
ment requirements. Also, the peak reflectivity of the mirrors 
was changed from 3371 A because of the difficulty encountered 
in obtaining such mirrors. Another change in the original sys- 
tem is the addition of a second variable leak valve and associated 
glass bulb. This provides the capability of investigating the 
laser characteristics of various gas mixtures. The details of 
the construction of the cathode, anode, and pumping arrange- 
ments are shown. E.E.B. 


N65-23622# Army Missile Command. Huntsville. Ala. Elec- 
tromagnetics Lab. 

A LITERATURE SURVEY ON THE ATMOSPHERIC EFFECTS 
ON THE PROPAGATION OF 1.06 MICRON LASER RADIA- 
TION 

Eddie L. Roy and George A. Emmons 8 Feb. 1965 58 p refs 
(RE-TR-65-3; AD-461778) 

A literature survey on the effects of the atmosphere on 
laser energy propagation was performed. This memorandum 
presents the results. Special emphasis is given to the spectral 
region at 1.06 microns, since this is the region of interest 
for LASAM system applications. Transmission, absorption, 
scattering, and seeing effects are discussed for various weather 
conditions. Author 
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THE ELECTRON BEAM IN MODERN VACUUM METAL- 
LURGY 
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B. Ye Paton and B. A. Movchan In its The Use of Electron 
Beams and Laser in Ind 4 May 1965 p 1-8 (See N65-23721 
1 3-34) 

The basic features of the electron beam heat source in 
connection with a high vacuum are considered for their metal- 
lurgical applications. Axial irradiation units and radial electron 
beam heaters are widely used in electron beam melting for 
obtaining pure niobium, tantalum, and many alloys based on 
these metals, as well as for refining and improving the properties 
of molybdenum, hafnium, zirconium, cobalt, nickel, iron, and 
copper. Electron beam refining of the indicated metals and 
their alloys lowers their hardness more than double and sharply 
increases their plasticity. It is concluded that the present 
electron beam melting in a vacuum of 10~ 4 to 10 -5 mm Hg 
can be extended to a higher vacuum, thus inducing a higher 
degree of refining. G.G. 


N65-23723 Joint Publications Research Service. Washing- 
ton. D C 

THE INDUSTRIAL POSSIBILITIES OF LASERS 

V S Zuyev In its The Use of Electron Beams and Lasers in Ind. 
4 May 1 965 p9-16 (See N 65-2372 1 13-34) 

The capacity and applications of ruby and neodymium 
glass lasers are discussed. The bundle of light radiated by 
a laser can be focused onto an area determined by the focal 
length of the focusing lens and the angle of divergence of the 
laser beam The diameter of the spot cannot be less than the 
wavelength of the light beam used A ruby laser produces a 
diameter of 0 7 microns and the neodymium laser produces a 
diameter of 1 06 microns. Laser-pumping lasers can convert 
electrical energy directly into light with 20% to 30% coef- 
ficiency. Of primary importance is the problem of stability 
of lasers under the influence of superpowerful light impulses. 
A laser machine was created and used to make a hole in a 
diamond die in less than a fraction of a second, and lasers were 
successfully used in the manufacture of contacts in miniature 
semiconductor instruments as well as in emission analysis 
of minerals. It was found that a laser with a huge impulse is 
less effective for burning holes than a laser under ordinary 
conditions, because the energy of the light impulse is ab- 
sorbed by the plasmoid forming above the surface of a sub- 
stance. G.G 


N66-23836# Library of Congress, Washington, D. C. Aero- 
space Technology Div, 

FOREIGN SCIENCE BULLETIN, VOLUME 1, NUMBER 4 

Apr. 1965 71 p refs 

(AD-460286) CFSTI: HC S3.00/MF $0 75 
CONTENTS: 

1. SOVIET LASER RESEARCH Charles Shishkevish 
P 1—13 refs (See N65-23837 13-16) 

2. COMBUSTION INSTABILITY IN LIQUID-ROCKET 
AND AIR-BREATHING PROPULSION SYSTEMS Paul 
Vantoch p 14-23 refs (See N65-23838 13-33) 

3. RECENT SOVIET EXPERIMENTAL STUDIES ON 
GAS DYNAMICS AND PROPERTIES OF GASES AT HIGH 
TEMPERATURES Alexis Baratoff p 24-28 refs (See N65- 
23839 13-33) 

4. MORPHOLOGICAL FORMS IN HIGH POLYMERS 
Boris Ofrossimow p 29-40 refs (See N65-23840 13-1 8) 


N65-24195# Corning Glass Works. N. Y. 

GLASS LASER RESEARCH Semiannual Technical Report, Jul.- 
Dee. 1964 


R D Maurer, N F Borrelli, M E. Vance, G. E, Stong, S D Sims 
(TRG, Inc.) et al 30 Jan. 1965 99 p refs 
(Contract Nonr-3833(00)) 

(AD-612964) 

Efficient utilization of neodymium glass lasers is investi- 
gated Pump light damage to the cylindrical surface was due to 
scratches and imbedded particles. This damage is eliminated 
by chemical treatment of the surface The mechanism of solar- 
ization is delineated, and the problem eliminated by pump light 
filtering with a minimal 1 5% loss in output. Improved perform- 
ance was attempted by varying the external conditions The 
efficiency of various pump bands is given in detail for matching 
light sources Output is further maximized by varying the cavity 
coupling From these output coupling data the first dynamic 
internal loss values for a near-perfect static medium are re- 
ported They are about three times as large as the static losses 
A detailed investigation to find an accurate value of the gain 
cross section (without assuming degeneracies) shows that a 
straightforward spectroscopic study can yield this quantity 
within a factor of two Gain measurements in an amplifier are 
determined for eventual translation, through the gain cross 
section, into energy storage and real pump efficiency Data 
are given on the time-resolved distortion of a pumped rod to 
determine the magnitude of this problem in preventing dif- 
fraction-limited operation. Author 


N65-24343# Autonetics. Anaheim. Calif. Research. Engineer- 
ing. and Reliability Div 

OPTICAL LASER AMPLIFIERS 

E L Steele and W C Davis 1 Jun 1964 13 p refs Presented 
at the IEEE 6th Region Ann Conf , Salt Lake City. 29 Jul 
1964 

A theoretical model for a laser amplifier is discussed in 
which the excited electron density in a host laser material is 
stimulated to radiate, thereby providing a source of optical 
energy The photon density in the laser material is described 
by a continuity equation with this source term included and 
a gain expression derived for an amplifier system. The theoreti- 
cal model is then compared with experimental data taken on a 
ruby amplifier driven by a Q-switched oscillator with stable 
output. The properties of the oscillator are due. in part, to a 
newly developed output coupler and a spinning rooftop prism 
for Q-spoiling. The gain of the system described is found to 
saturate at values between 5 and 7 This saturation appears 
to be due to a saturation effect caused by complete pumping 
of the system rather than being dependent upon the energy 
input to the flash lamp pump. Author 

N65-24550 Joint Publications Research Service, Washing- 
ton, D C. 

THE DIVERGENCE OF RADIATION IN A HELIUM-NEON 
LASER 

V. I. Makhorin and Ye D Protsenko In its Izv. VUZov Radio- 
phys., Vol. VII, No. 6, 1964 13 May 1965 p 256-260 refs 

(See N65-24525 14-07) CFSTI; $7 00 

An analysis of output radiation divergence in helium-neon 
lasers with spherical reflectors is presented. Results of measure- 
ments of the lower modes and modes of higher orders con- 
firmed the fact that in resonators with spherical reflectors and 
small diffraction losses, the quality factor can be increased by 
increasing the distance between the mirrors without changing 
the divergence. Also considered was divergence of single and 
two-beam patterns. It is concluded that divergence of each mode 
in a two-beam pattern is the same as that of similar 'modes 
generated under one-beam conditions S.C.W. 

N65-24689# Joint Publications Research Service, Washing- 
ton, D. C. 

BULGARIAN LASERS 
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K. Kotsev 25 May 1965 5 p Trans) into ENGLISH from 

Otechestven Front (Sofia). 24 Mar. 1965 p 1-2 
(JPRS-30232 TT-65-31073) CFSTI: $1 00 

A brief history on the development of lasers is given and 
the principle of forced radiation of energy through excited 
atoms is examined. Their use for piercing solid materials in 
machine building, in microelectronics, and as surgical tools 
in eye surgery, microbiology, etc., are discussed. Application 
of continuously operating gas lasers as radio transmitters, 
in communications transportation, and for measurements, and 
of small semiconductor lasers in physical research, electronic 
computers, is also discussed Future aspects of laser appli- 
cations in photon rockets, charting a topographic moon map, 
cybernetics, and in a laser rifle with a capacity of 10000 shots 
which may blind at a distance of 1500 meters, are projected. 

G.G. 


N 65-24836* Army Missile Command. Huntsville. Ala. 

REDSTONE SCIENTIFIC INFORMATION CENTER LASERS 

Gus J Caras 30 Apr. 1964 41 p refs 
(RSIC-195; AD-462245) 

This state-of-the-art survey consists of a technical sum- 
mary and a bibliography The bibliography, which consists of 
125 references and covers the period of 1 January 1963 to 
31 December 1963. deals mostly with the subject of laser 
pumping The summary reviews other topics of laser tech- 
nology. and includes a description of the various types of lasers 
and their potential applications. Author 


N65-24859 Texas Univ.. Austin. Dept, of Electrical Engi- 
neering 

PROBLEMS AND PROGRESS IN CONTROL OF THERMO- 
NUCLEAR FUSION FOR ELECTRICAL POWER PRODUC- 
TION 

Arwin A. Dougal In Okla State Univ. Proc. of the 2nd Ann. 
Energy Conversion and Storage Conf.. Oct. 12-13. 1964 
[1964] 8p refs (See N 65-24850 14-03) Available from Okla. 
State Univ. $5.00 

The basic principles of controlled thermonuclear fusion 
are summarized. Also, ion cyclotron resonances and waves in 
thermonuclear plasmas, and theta-pinch thermonuclear plas- 
mas are discussed as representative of present day research. 
Further, the Faraday rotation method of infrared maser diag- 
nostics is presented. Comparison of fusion approaches of the 
theta-pinch, pyrotron, stellarator. ion injection, and linear 
pinch methods are compared. Results show that the theta- 
pinch is an order of magnitude better than other approaches. 
Theta pinches are the best established means of producing 
plasmas with kilovolt energies, with at least short term sta- 
bility, and with a plasma pressure comparable to that of the 
magnetic field. In the theta-pinch, the plasma is heated and 
contained by a longitudinal magnetic field produced by a high- 
current single turn coil. E.E.B. 


N65-24968# American Meteorological Society. Boston. Mass. 

RELAXATION OSCILLATIONS IN THE EMISSION OF RU8Y 
LASERS UNDER VARIOUS OPERATIONAL CONDITIONS 
[RELAXATIONSCHWINGUNGEN IN DER EMISSION OPTI- 
SCHER RUBIN-MASER UNTER VERSCHIEDENEN ARBEITS- 
BEDINGUNGEN] 

Karl Gurs Bedford, Mass.. AFC RL, Jun. 1964 16p refs Transl. 
into ENGLISH from Z. Naturforsch. (Tubingen), v. 18a. no. 4, 
1963 p 510-515 
(Contract AF 19(628)-3880) 

(T-G-215; AD-458887) 

The variations of the emission of ruby lasers with changes 
in resonator design and crystal temperature were investigated 


experimentally and theoretically A survey of the feasible emis- 
sion behavior under different conditions is presented. For ex- 
ample, ruby, like certain other substances, can produce an 
emission which does not consist of pulses but is oscillation- 
free. Author 
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COHERENT LIGHT GENERATION 

W. Culshaw, C. H Bazzill, J. A Dahlquist. R. A. Early, L. B. 
Fowlesetal /n/rs Progr. Rept , Jan. -Mar. 1965 [1965] 14 p 

refs (See N65-25125 14-34) 

Progress on planar-type gas, confocal-type. and solid 
state lasers is reported. A short He-Ne laser, with a reflector 
spacing of 21 25 cm and operating at 1.153 microns, was 
constructed. This reflector spacing gives a frequency separa- 
tion of 706 Me/ sec between axial modes and assures single- 
mode operation under most conditions The laser tube has a 
bore of 3 mm and a discharge of 11.5 cm long, excited by 
an rf-source at 52 5 Mc/sec. A solenoid of 3.2-cm diameter 
and 14.6 cm long was placed around the laser tube for apply- 
ing axial magnetic fields in the study of coherence effects due 
to small axial magnetic fields Also, a pulsed gas discharge 
laser was made and operated simultaneously on six lines of 
the Argon II spectrum The tube was 130 cm long with a bore 
of 3 cm and Brewster windows The cavity length was 140 cm 
and the reflectors have optimum reflectivity at 4500 and 
5300 A Further, a system for the study of magnetic fields in 
continuously operating solid state lasers was assembled. This 
laser uses N 2 or supercooled liquid O 2 as a coolant and a 
1000-W tungsten lamp as an optical pumping source. An 
yttrium-aluminum-garnet laser rod doped with Nd 3+ was also 
operated at room temperature E.E.B. 


N65-25191# Ohio State Univ. Research Foundation. Colum- 
bus. Antenna Lab. 

PROPAGATION OF INTENSE LASER RADIATION Final 
Engineering Report. 1 Jan. 1963-31 Dec. 1964 

15Apr. 1965 30 p refs Its Rept.-I 579-20 
(Contract AF 33<657)-10824) 

(AFAL-TR-65-83; AD-461627) 

Research directed towards investigating factors limiting 
the transfer of laser radiation through real media is summarized. 
Laser-induced gaseous breakdown is discussed, and some 
measurements on the frequency dependence of this phenom- 
enon are given. Parametric interactions of radiation and 
matter are described, and a new type of Brillouin scattering is 
observed. The coherence characteristics of spiking multimode 
lasers are discussed, and the influence of the measuring tech- 
niques on the measured coherence properties is examined. 
Atmospheric resonance absorption is reviewed, and results 
at specific laser frequencies are given. Related effort in labo- 
ratory source and instrumentation development is described 

Author 

N65-25399# Massachusetts Univ . Amherst. Polymer Research 
Inst 

A TECHNIQUE FOR THE STUDY OF SPHERULITE DE- 
FORMATION LIGHT SCATTERING MOVIES 

P. F Erhardt and R S. Stein 1 Dec 1964 3 p ref 
(Contract Nonr-3357(01 )) 

(ON R-TR-77 ; AD-612489) 

The use of a continuous wave gas laser, and of a high 
speed motion picture camera as the detector to obtain a nearly 
continuous set of light scattering photographs from a single 
polymer sample of polyethylene, is described The stretching 
direction of the medium density polyethylene was along the 
long axis of the film strip and the polarization directions were 
perpendicular and parallel to the direction of stretch. Good 
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scattering pictures were obtained at camera speeds as high as 
5400 frames per second and the change in H v scattering patterns 
on the stretched sample is illustrated. G G 


N65-25537# Lincoln Lab . Mass Inst of Tech , Cambnoge. 

SOLID STATE RESEARCH. 1 OCTOBER-31 DECEMBER 
1964 

23 Mar 1965 75 p refs 
{Contract AF 19(628) -500) 

(ESD-TDR-65-31 . AD-613961) 

Topics covered are Solid State Device Research , Laser Re- 
search. Materials Research. Band Structure and Spectroscopy 
of Solids, and Magnetism and Resonance. Author 


N65-25580# Air Force Systems Command. Wright-Patterson 
AFB. Ohio Air Force Avionics Lab 

PRECISION RANGE-GATED IMAGING TECHNIQUES Tech- 
nical Report. Mar .-Sep. 1964 
Don B Neumann Jan 1965 22 p 
{A FAL-TR -64-278. AD-612790) 

By properly delaying the 50-nanosecond shutter of an 
image-converter camera with respect to a transmitted 60-nano- 
second illuminating pulse from a Q-switched ruby laser, the 
image formed may be limited to only those objects located in a 
certain range interval Using this technique, the visibility through 
atmospheric scattering mediums, such as snow, may be 
greatly increased In addition, the use of the technique enables 
range information to be added to an image, such as the elevation 
contours in an aerial photograph Author 


N65-25599*# National Aeronautics and Space Administration. 
Washington. D C 

LASERS AND MASERS: A CONTINUING BIBLIOGRAPHY. 
JANUARY 1962-FEBRUARY 1965 

May 1965 283 p refs 

(NASA SP-7009) CFSTI HC $2 50/M F $ 1 50 CSCL20E 
An annotated bibliography is presented which includes 
studies on the research and development of lasers and masers, 
their application to ranging and communications systems, 
astronomy and optics, and metalworking Also included are 
studies on their physical and electronic properties, functions, 
and performance. R.N A 


N65-25688# American Optical Co. Southbridge, Mass. Re- 
search Div. 

NEODYMIUM LASER GLASS IMPROVEMENT PROGRAM 
Technical Summary Report. 30 Jun. 1 964-1 Jan. 1965 
Richard F. Woodcock Apr 1965 17 p refs 
(Contract Nonr-3835«X»: ARPA Order 306-64: Proi De- 

fender) 

jTSR-5; AD-613963) 

The birefrjfigence effects of various oxides used in making 
glass were studied to determine their fessibility in developing 
other zero stress -birefringence glasses to be used for neodym- 
ium laser glass. A series of glass compositions of both Pockels 
type and non-Pockels type glasses were examined for their 
thermal coefficient of the index of refraction, their coefficient 
of thermal expansion, and their stress-optical coefficient. The 
observed data are being analyzed. It was felt, that an atherma- 
lized laser system can be produced by counterbalancing the 
index of refraction changes produced by stress with index 
changes produced by temperature directly. G.G. 


N6525734# General Electric Co . Syracuse, N. Y Heavy Mili- 
tary Electronics Dept 

AROMATIC ORGANIC LASER DEVELOPMENT Final Report. 
1 Apr. 1963-31 Mar. 1965 
D L Stockman [1965] 77 p refs 

(Contract Nonr-41 35(00); ARPA Order 306-62; Proj. De- 
fender) 

(AD-613295) 

A theoretical analysis and experimental work is reported on 
the development of a laser to produce coherent stimulated 
emission in the blue-green region in a purely organic dopant 
and host system. The theoretical analysis indicates that short 
lived four-level fluorescent compounds are the most suitable 
materials for this purpose. A total of four fluorescent compounds 
were found with the appiopiidie Spectroscopic characteristics. 
The principal experimental efforts have included the develop- 
ment of a suitable host material in which the absorbing and 
scattering losses are kept to a minimum and an optical pump 
system capable of efficiently producing several megawatts of 
absorbable peak power in a short time. An optically isotropic 
polymer was developed whose properties appear to be suitable 
as a host material for the fluorescent species. Two optical 
pumping systems were used: (1) a modified xenon lamp, and 
(2) an argon theta-pinch lamp Both of these systems were 
used to pump the samples. Some gain was observed in a liquid 
containing perylene as the active compound. This gain was 
observed at 4710 k and probably due to preoscillation "super- 
radiance'' Gain in the fluorescent compounds contained in the 
polymer rods was not observed. N.E.A. 


N65-25782# Army Frankford Arsenal. Philadelphia, Pa. Re- 
search and Development Directorate 

EXPERIMENTAL STUDY OF NEODYMIUM DOPED GLASS 
LASER 

Alexander J Casella Feb 1965 58 p refs 
(R-1748; AD-612885) 

The effect of doping level and diameter of neodymium 
glass rods and reflectivity of the output mirror on the thresh- 
old energy and output energy of the laser and discussed. Data 
are presented on the energy output of glass rods having diam- 
eters of 0.25 in.. 0 393 in., and 0.5 in. and doping levels of 
1. 3, and 6% neodymium. In most cases, an output mirror 
reflectivity of 62% gave the highest energy output. Maximum 
output was obtained with the 1% doping, 0.5 in diameter rod. 
using a 62% reflecting mirror. Due to pitting of the rods, the 
data were generally inconsistent and nonreproducible. Author 

N65-25851# Westinghouse Electric Corp., Baltimore. Md. 
Aerospace Div. 

DEVELOPMENT OF MILLIMETER AND SUBMILLIMETER 
MASER DEVICES Interim Technical Report No. 6. 1 Nov. 
1964-28 Feb. 1965 

W E. Hughes, C R. Kremenek. and W. E. Richards [1965] 44 p 
refs 

(Contract AF 33<657)-10472) 

(Rept.-490F; AD-612469) 

During this reporting period, the major effort has been 
directed toward the operation of masers in the absence of an 
applied external magnetic field. The effort has been divided 
into two specific areas; i.e., 9.3 gc and 81 gc. Zero field masers 
have been successfully operated in both areas and the descrip- 
tion of their operation comprises the bulk of this report. Each 
maser is described in detail and the conclusions drawn from 
exoeriments are given. Author 

N65-25890# PEK Labs., Inc.. Sunnyvale. Calif. 

LASER FLASH LAMP Semiannual Technical Summary 
Report, 30 Nov. 1963-1 Jun. 1964 
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C H Keller, J. P Moffatt, and G 0 Harding [1964] 19 p refs 
(Contract Nonr-41 22(00). Proj Defender) 

(AD-613346) 

An optimization study is presented on the development of 
flash lamps for pumping laser rods Two approaches are being 
pursued, one uses an opacity measurement to determine the 
advantages of doping the spectral output to select wavelengths 
within the narrow pumping band, and the other is a brute force 
senes of trials in which lamps of sturdier than usual structure 
are tested to their destructive limit A variety of flash tube 
forms are described. One form considered because of its 
accuracy, consists of a single tube with parallel flat sides 
■from angles 0° to 60 c and a metal aperture for light selection 
A Claesson-type lamp is described and the results of its destruc- 
tive testing are tabulated R.N.A 

N 65-2 6901 # Eastman Kodak Co., Rochester, N Y. 

LASER MATERIAL STUDY Finai Report, 1 Jut 1962- 
30 Jun. 1964 

Paul Msuer 22 Feb. 1965 25 p Submitted for Publication 
(Contract Nonr-3834(00)) 

(AD-612459) 

Threetypes of neodymium doped laser glass— a lanthanum- 

barium borate, a lithium-sodium silicate, and a barium crown- 
are compared because of their widely differing fluorescence 
characteristics. The glasses were fabricated into rods, 1.27 
cm diameter and 30.5 cm long. Fluorescence decay data, 
optical quality data, output-input data, and output field pat- 
terns are included. The fluorescence characteristics were less 
significant than optical quality as a determinant in laser be- 
havior. 


N65-25966# General Electric Co,, Syracuse, N. Y. Electronics 
Lab. 

AROMATIC ORGANIC LASER DEVELOPMENT Quarterly 
Report 

David L. Stockman [1965] 5p 

(Contract Nonr-4135(00); ARPA Order 306-62) 

(QR-7; AD-612932) 

Progress towards the development of a laser employing 
fluorescent organic compounds is reported. A continuum 
peaking in the range of 3500 to 4000 A was observed in 
the argon-theta-pinch lamp spectral measurements. The ir- 
radiance of the lamp continuum at its peak corresponds in 
brightness to about 8000° to 10000° K blackbody. If the con- 
tinuum were due to blackbody radiation, an 8000° K source 
would peak at 3650 A and a 10000° K source at 2900 A. 
Thus, it is not a clear cut case that the continuum is due to 
black-body radiation. Bremsstrahlung and recombination radia- 
tion are obvious possibilities. Also, on top of the continuum 
were a multitude of very narrow, very intense lines correspond- 
ing to atomic argon and to at least the first two ionized states 
of argon. The maximum output of the lines and the continuum 
was between 3000 A and 4500 A. making the lamp quite 
suitable for pumping perylene. A rough estimate of the radiat- 
ing efficiency was that 1% to 10% of the electrical power is 
radiated as continuum between 2700 A and 5700 A. E.E.B. 

N66-26016# Brown Engineering Co., Inc., Huntsville, Ala, 
Research Labs. 

FEASIBILITY STUDY 6F A LASER FLOWMETER FOR 
LOCAL VELOCITY MEASUREMENTS IN GAS FLOW FIELDS 

J. W. Foreman, Jr., E. W. George, and R. D Lewis May 1965 

24 p refs 

(R-149) 

The Doppler shift in laser light scattered from smoke parti- 
cles in a moving gas has been detected by optical heterodyne 
techniques, thereby verifying the feasibility of a laser Doppler 
flowmeter for measurement of local velocities in contaminated 
gas flow fields. Author 


N65-26127# Brown Engineering Co . Inc . H untsville, Ala Re- 
search Labs 

RAYLEIGH SCATTERING OF COHERENT LIGHT BY GASES 

H. J Watson. R R. Mitchell, and J. R Thornton Feb 1965 

40 p refs 

(R-135) 

This experiment is designed to study Rayleigh scattering 
using laser light (6943A) and to determine if the laser can be 
used as a diagnostic tool to determine scattering center den- 
sity. The scattered light intensity from argon, oxygen, nitrogen 
and air has been observed The angular dependence of scat- 
tered light intensity for different polarizations of the incident 
laser beam has been observed for argon gas. and a linear 
relationship between scattered intensity and pressure exists for 
all gases studied The relative differential scattering cross 
sections for argon, nitrogen and oxygen has been determined 
and compared with different theoretical predictions The com- 
bined resuits indicate that it is possible to determine densities 
within reasonable accuracy between one atmosphere and 
ten microns under the conditions of this experimental arrange- 
ment. The problems of observations and the limitation of this 
technique are discussed Author 

N65-26401 * # Sylvama Electric Products, me . Waltham. Mass 
Applied Research Lab 

DEVELOPMENT OF AN OPTICAL SUPERHETERODYNE 
RECEIVER Summary Report, Mar. 1964-Mar. 1965 

R F Lucy, ed 17 May 1965 97 p refs 
(Contract NAS8-11588) 

(N ASA-C R -63393, F-4065-1) CFSTI: HC S300/MF $0 75 
CSCL09F 

This report describes the technical investigations pei iormed 
during the design and development of an optical superheterodyne 
receiver The net result of this effort has produced a tested 
design for a field model system The investigations described 
include the testing of an experimental over a 6000 foot path, 
theoptics, photomixing, doppler frequency tracking, optical 
frequency translation techniques and spatial alignment of 
the received signal and local oscillator Author 

N65-26426# Illinois Univ., Urbana Electrical Engineering Re- 
search Lab 

STUDIES IN QUANTUM AND SOLID STATE ELECTRONICS 
Final Report 

Paul D. Coleman et al 1 Feb 1965 1 1 p refs 
(Grant A F- A FO SR -2 72-63) 

(1) Optical pumping in dark ruby: Attempts were made 
to get maser action in the submillimeter region by inco- 
herent optical pumping in a solid. The absorption of thermal 
noise power in a microwave resonator by an appropriate crys- 
tal therein is regarded as capable of changing the fluorescent 
intensity in the crystal. The terminal level of the fluorescent 
line must be one of the levels between which there is micro- 
wave absorption. (2) Harmonic generation in HCN by multiple 
quantum conversion: a traveling wave interaction in a 2.5- 
meter section of RG 96/U waveguide containing HCN gas pro- 
duced a peak power at 104.1 GC of 1.8 watts. (3) Submilli- 
meter-wave spectroscopy: A submillimeter wave monochroma- 
tor was designed and constructed that is capable of covering 
the spectral region from 100 microns out to about 2.5 mm in 
wavelength (4) Mixing of laser light in a bulk photocon- 
ductor, beat notes of 3 GC severe detected\on production by 
Fabry-Perot mode frequencies of a laser when mixed in a bulk 
photoconductor and compared with previous results. TAB 

N65-26625# Lockheed Missiles and Space Co.. Sunnyvale, 
Calif. 

SOME LASER-SYSTEMS CONSIDERATIONS 

G, M . Kerbyson 24 Jan. 1963 28 p 
(LMSC-70421 7) 
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The characteristics and limitations of lasers for applica- 
tions in military and space systems are discussed. The state of 
the art and projections of future developments in lasers 
systems are also considered, and the feasibility of. and problem 
areas for. several general taser systems are indicated. Various 
types of lasers discussed include crystal, glass, gas. liquid, 
semiconductor, and quasi lasers. Transmission medium; 
pointing and tracking requirements; power, weight, and volume 
requirements; and information transmission are reviewed with 
respect to systems applications Other laser topics discussed are 
laser noise, optical-radar, beam guidance, illumination, weapons, 
undersea, communications, attituoe control, power-energy 
transmission, and data conversion applications. L.S. 


N65-26678 Vartan Associates. Beverly, Mass. 

TIME AND FREQUENCY COMPARISONS WITH THE 
ATOMIC HYDROGEN MASER 

H. E Peters. J. Vanier. and R F. C. Vessot In Soc. Suisse de 
Chronometrie Intern. Conf on Chronometry. Vol. 1 [1964] 

p 297-304 refs Sponsored by ON R (See N65-26657 16-14) 
The fractional relative stability data taken over several 
months have shown the masers to be stable to well within 
2 X 10~ 12 . R. M S. values taken over intervals of hours and tens 
of seconds gtve fractional relative stability figures of 4.8 X 10 -13 
and 8.7 X 10“ 14 , respectively. Drift effects of the order of 
1 X 10~ 12 are due to thermal effects of the cavity resonator. 
Short term statistical fluctuations are predictable from k the 
noise characteristics of the receiver. Cavity tuning by means 
of the spin exchange relaxation processes completely cancel, in 
the oscillating maser, the effect of pressure shift in frequency. 
Maser frequency resettability using this method has been 
found to be better than 5 X 10” Improvements in maser 
design resulting in longer lifetime and smaller size have re- 
sulted in the construction of a production prototype occupying 
4 square feet of floor space and 6 feet in height. Lifetime, 
limited by the pumps, should be well in excess of two years. 
Details of improvements in thermal control circuitry are de- 
scribed. Measurements of time comparison on the masers via 
Loran "C" are outlined Author 


N65-26679 Phys !' alisch-Technische Bundesanstalt. Bruns- 
wick (West Germany) 

ON THE FOCUSSING OF ATOMIC BEAMS FOR HYDRO- 
GEN MASERS [ZUR FOKUSSIERUNG VON WASSER- 
STOFFATOMSTRAHLEN FUR WASSERSTOFFMASER] 

Gerhard Becker and Bernd Fischer In Soc. Suisse de 
Chronometrie Intern. Conf on Chronometry, Vol. 1 [1964] 

p 305-316 refs In GERMAN; FRENCH and ENGLISH sum- 
maries (See N65-26657 16-14) 

The distribution of the density of the beam at the site of 
the detector has been calculated under the assumption of a 
point source of hydrogen atoms and of a relatively short mag- 
netic deflection system (which can be idealized like in the opti- 
cal case by a thin lens). It is taken account also of the velocity 
distribution of the atoms in the beam. The results are repre- 
sented by approximation formulas. They suggest certain de- 
sign principles for optimising the separation of the states in 
the deflection system. Moreover the possibility to use annular 
magnetic fields instead of six-pole fields for the separation 
and focusing has been analysed. Author 


N65-26681 Hewleti-Packara Co., Palo Alto, Calif. 

A MODERN SOLID-STATE PORTABLE CESIUM-BEAM 
STANDARD 


A S Bagley and L. S Cutler In Soc Suisse de Chronometrie 
Intern. Conf. on Chronometry. Vol I [1964] p 333-352 refs 
(See N 65-26657 16-14) 

A compact, solid-state cesium beam frequency standard 
will be described. The circuitry associated with the short beam 
tube is designed to be highly reliable. Size and power con- 
sumption have been kept to a minimum, and the equipment 
is designed to work from a 26 V d.c power source so it may 
be used on a standby battery source for clock applications. The 
frequency synthesizer is in the main loop. The design is such 
that the time scale in which the output frequencies of 5 me, 
1 me. and 0.1 me are expressed is easily changed by replace- 
ment of a single component Particular effort was given to the 
design of the synthesizer to keep the amplitude of spurious 
frequencies Sufficiently lew. Logic circuitry is provided cn 
that proper operation is indicated by a combination of lights. 
In addition, metering of various circuits is provided. Absolute 
accuracy is =t6 x 10 11 , making the standard useful as a preci- 
sion clock. Author 


N65 26684 Czechoslovak Academy of Sciences. Prague 
RESULTS OF EXPERIMENT WITH 2 AMMONIA MASERS 
[VERSUCHSRESULTATE MIT ZWEI AMMONIAKM ASERN] 

Uiktor Trkal In Soc. Suisse de Chronometrie Intern. Conf. 
on Chronometry, Vol. 1 [1964] p 365-373 refs In GERMAN; 
ENGLISH and FRENCH summaries (See N65-26657 16-14) 
This paper discusses the methods of tuning the cavity 
by modulation of the ammonia pressure and by Zeeman modu- 
lation. The influence of the design parameters of the apparatus 
will also be discussed. Author 

N65-26685 Besancon Univ. (France). Laboratoire de I'Hor- 
loge Atomique. 

THE USE OF THE ZEEMAN EFFECT ON THE 3.3-LINE 
OF N 14 H 3 [APPLICATION DE L'EFFET ZEEMAN A LA 
RAIE 3-3 DE N 14 H 3 ] 

M. Olivier In Soc. Suisse de Chronometrie Intern. Conf. on 
Chronometry, Vol 1 [1964] p 375-382 refs In FRENCH; 

ENGLISH and GERMAN summaries (See N65-26657 16-14) 
Zeeman modulation of an ammonia Maser used as a fre- 
quency standard gives a criterion for setting the frequency of 
the cavity. The hyperfine structure of the 3.3-line gives a com- 
plex dependence of the frequency of oscillation on the magnetic 
field. We have studied this effect proving that nevertheless the 
Zeeman effect can be used as a tuning criterion for a secondary 
frequency standard. A precision of 10" 11 is achieved for the 
measurements and the stability of the frequency depends only 
on the resettability of the experimental parameters. Author 


N65-2676S# Naval Ordnance Lab.. Corona, Calif. 
FOUNDATIONAL RESEARCH PROJECTS Quarterly Report. 
Oct.— Dec. 1964 

C J. Humphreys 1 Mar. 1965 133 p refs 
(NAVWE PS-8226; AD-613340) 

CONTENTS; 

1. OBSERVATION OF MAGNETIC DOMAINS BY MEANS 
OF HeNe LASER LIGHT J. L. Tomlinson p 1-3 refs (See N65- 
26766 1 6-16) 

2. SYNTHESIS OF A CYCLIC HEXAPHENYLDICHLO- 
ROPHOSPHONITRILE TETAMER AND ITS REACTION 
WITH DIOLS D. L. Herring and C. M. Douglas p 5-15 refs 
(See N 65-26767 16-06) 

3 COUPLING REACTIONS BETWEEN HEXAPHENYL- 
D I AZI DOC YC LO PH OSPHO NITRILE AND SELECTED BIS- 
TERTIARY PHOSPHINES A. J. Bilbo and C. M. Sharts p IB- 
43 refs (See N65-26768 16-06) 
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4. PARTIALLY COHERENT LIGHT FROM INCOHERENT 
SOURCES T. Hadeishi p 45-51 refs (See N65-26769 16-16) 

5. COVARIANT FORM OF THE GYRATION VECTOR OF 
AN INSULATING CRYSTAL FOR FREQUENCIES CLOSE TO 
TH E GAP FREQUENCY A. Nedoluha p 53-69 refs (See N65- 
26770 16-26) 

6. IMPROVED TECHNIQUE FOR THE MEASUREMENT 
OF THE ROTATION OF THE PLANER OF POLARIZATION 
C. J. Gabriel, V A. Patton, and H. Piller p 69-85 refs (See 
N65-2677 1 16-26) 

7. PLASMA AND SPIN RESONANCE IN SEMICON- 
DUCTORS. MEASURED WITH THE VARIAN V-4500 EPR 
SPECTROMETER G. Zaeschmar p 85-94 refs (See N65- 

26772 16-26) 

8. FLUORESCENCE SPECTRUM OF PR 3 + IN LAF 3 
H. E. Rast and R. A. Buchanan p 95-113 refs (See N65- 

26773 16-26) 

9. INTERMEDIATE COUPLING ENERGY LEVELS FOR 
Nd 3 + (4f 3 ) IN LaF 3 H. H. Caspers. H. E Rast. and R. A. 
Buchanan p 114-133 refs (See N65-26774 16-26) 


N65-26766 Naval Ordnance Lab . Corona. Calif Electricity 
and Magnetism Div. 

OBSERVATION OF MAGNETIC DOMAINS BY MEANS OF 
HeNe LASER LIGHT 

J. L. Tomlinson In its Foundational Res. Proj. 1 Mar 1965 
p 1-3 refs (See N65-26765 16-26) 

A helium-neon gas laser was used as the light source to 
study the Kerr magneto-optical effect of a ferromagnetic thin 
film consisting of 80% Ni and 20% Fe The magnetio-optic 
effect could be seen through a microscope as a red spot when, 
the film was magnetized in the direction of maximum intensity 
of the magneto-optic image Rotation of a permanent mag- 
net near the film changed the direction of the magnetization 
and caused the red spot to disappear Attempts to observe a 
change in intensity with a photomultiplier were not success- 
ful G G. 


N65-26930 Hoffman Electronics Corp , Santa Barbara, 
Calif. Science Center. 

DIRECT CURRENT STIMULATED ELECTROLUMINES- 
CENCE Final Report 

30 Oct 1964 12 p 

(Contract N 1 23(62738)3551 9A(X)) 

(AD-461889) 

Recombination in p-n junctions in gallium arsenide diodes 
was studied to develop injection luminescent radiation sources 
with desirable operating characteristics. Work was done on im- 
proving the internal quantum efficiency of spontaneous radia- 
tion in the diode, in the belief that a reduction in the percentage 
of nonradiative recombinations at room temperature may be pos- 
sible. Junctions were fabricated using diffusion of zinc into 
n-type gallium arsenide, and by epitaxial growth from gallium 
and tin melts The melts were doped by the addition of small 
amounts of metallic zinc, tellurium, or selenium. Laser threshold 
current versus temperature were plotted for both the diffused 
junctions and the solution grown junctions. It appears that the 
probability of spontaneous radiative recombination is greater in 
the solution grown epitaxial diodes, especially at higher tem- 
peratures. In another experiment, measurements on diodes from 
over 50 junctions grown epitaxially from solution in either 
gallium or tin indicate that donors in the crystal, from column V 
of the periodic chart, are about equally effective in producing 
radiative recombination This is compared to silicon in which, at 
concentrations of up to about 10 17 cm -3 , the radiative re- 
combination efficiency is about the same as column V donors, 
but increases by a factor of three at higher concentrations. 

L.S. 


N65-27084# Barkley and Dexter Labs . Inc., Fitchburg, Mass 

RESEARCH TOWARD DEVELOPMENT OF GEOMETRIC 
DISTANCE AND ANGLE MEASUREMENT SYSTEMS Final 
Report 

Raymond B Wilson. Jr Jan. 1965 102 p refs 
(Contract AF 19(628) 3895) 

(AFCRL-65-196; AD-615912) 

This report documents work done under Contract AF19- 
(628) 3895 and includes gas laser, ruby laser, shutter timing 
and photomultiplier tube studies and investigations The two 
areas reported on in laser work are a feasibility study of a 
gas laser in geodetic leveling, which terminates in suggestions 
for a gas laser oriented leveling system, and a medium power 
Q-swttched laser capable of ranging experiments The Q- 
switched laser was constructed under the contract. Research 
support was given to AFCRL in the shutter and photomultiplier 
tube studies. A portable laser power supply, timing system for 
a PC 1000 external shutter, and 5 channel current amplifier 
were constructed under this contract, and a description of each 
is given. Author 

N65-27088# Technical Research Group. Inc , Melville. N. Y 

THEORETICAL RESEARCH ON LASER OSCILLATION Final 
Report 

Morris C. Newstein. Stephen R Barone, and Nicholas Solimene 
Bedford, Mass.. AFCRL, May 1965 21 p refs 
(Contract AF 1 9(604) 881 7) 

(AFCRL-65-270; AD-615804) 

Topics considered in six scientific reports prepared under 
the contract are: the theory of plane-parallel Fabry-Perot 

resonators, perturbed Fabry-Perot resonators. Fabry-Perot 
resonators at small Fresnel numbers, thermal fields and spon- 
taneous emission in open resonators and the quantum theory 
of optical coherence Abstracts and summaries of these six 
reports are presented as well as an account of some prelimi- 
nary results on a dynamical theory of laser oscillation. Author 


N65-27099# Cornell Univ.. Ithaca, N. Y School of Electrical 
Engineering 

INVESTIGATION OF LINEAR BEAM AND NEW CONCEPTS 
OF MICROWAVE POWER GENERATION 

G. C Dalman and L Mac Kenzie Griffiss AFB, N Y.. RADC, 
Apr. 1965 58 p refs 
(Contract AF 30(602) 3243) 

(RADC-TR-65-22; AD-615756) 

The interaction of magnetically focused electron beams 
with electromagnetic circuits, basic electromagnetic interaction 
circuits, electron beam phenomena, electron-beam plasma 
amplifier, and laser-stimulated electron emission are discussed. 
The feasibility of using biased electron beams to control phase 
shift in linear beam tubes is demonstrated The research on 
magnetically focused electron beams included the results of 
experiments conducted on immersed-flow electron beams, and 
the effects of axially varying magnetic fields on beam properties. 
Experiments showing the presence of strong microwave in- 
teractions in a beam -generated plasma are also described. 
Basic probe measurements of electron densities and effective 
electron temperatures were made on an argon plasma identical 
to that used for the beam-plasma amplifier. Further, two applica- 
tions of the laser-induced electron beam were considered: 

(1) the measurement of the beam-loading admittance; and 

(2) the active interaction in which a radio-frequency is propa- 
gated by the beam. E.E.B. 


N65-27203# International Business Machines Corp , York- 
town Heights, N. Y. Thomas J. Watson Research Center 

INJECTION LASER STUDY Seventh Quarterly Progress Re- 
port, 1 Dec. 1964-28 Feb. 1966 
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« 

K Konnerth. F F Morehead. F Stern. P. R Wagner and K 
Weiser [1965] 104p refs 
(Contract D A-36-039- A MC -02349(E)) 

(Rept. -7; AD-615147) 

Switching characteristics of P-P°-N negative resistance 
diodes are determined The breakdown voltage and the sustaining 
voltage of the devices are in good agreement with theory, 
but the switching times are somewhat longer than predicted by 
theory Numerical procedures for solving the complex eigen- 
value equation are described in detail A method for finding the 
number of square integrable solutions with continuous deriva- 
tives which fall in any region of the complex eigenvalue plane is 
also described The procedures found solutions that were over- 
looked previously A numerical example is given The emission 
of yeiiuw t : ie c i i o i u in invice r. ce 3*77° K . by electron injection from 
an indium contact into an insulating region on the surface of 
phosphorus-doped ZnTe. was observed in a 30-micron-thick 
layer adjacent to the contact The emission had a quantum ef- 
ficiency of 10~ 4 No visible emission was obtained at room tem- 
perature A simple theory of the response of semiconductor 
absorbers and amplifiers to high intensity monochromatic light 
is in qualitative agreement with experiment l.S. 


N65 27234 Joint Publications Research Service. Washing- 
ton. D C 

STATISTICAL CHARACTERISTICS OF THE AUTOMODU- 
LATION OF THE SOLID LASER RADIATION 

V I Bespalov and A V Gaponov In its Izv VUZov: Radiophys.. 
Vol VIII. No 1. 1965 24 Jun 1965 p 85-99 refs (See 

N65-27225 16-34) CFSTI $600 

The influence of spontaneous radiation on the behavior of 
a two-level system with different longitudinal and transverse re- 
laxation times located within a one-mode resonator was studied 
Results show that spontaneous radiation leads to a more rapid 
attenuation of modulation during the transient regime Maximum 
power was found in the peaks of solid laser radiation, the mag- 
nitude of which was logarithmically dependent on the intensity of 
spontaneous radiation I ncluded is an analysis of equations used 
to establish laser oscillations without allowing for fluctuations, 
laser oscillations in the presence of spontaneous radiation, the 
distribution function of radiation intensity within the maximum 
of the first peak, and the influence of spontaneous radiation on 
the characteristics of consecutive peaks. S.C.W. 


N65-27236 Joint Publications Research Service Washing- 
ton. D C 

STEADY-STATE OSCILLATIONS OF LASERS WITH DIS- 
TRIBUTED LOSSES 

L. A Ostrovskiy and Ye I. Yakubovich In its bv. VUZov Radio- 
phys . Vol. VIII, No 1. 1965 24 Jun. 1965 p 114-123 refs 
(See N65-27225 16-34) CFSTI: $6.00 

Electromagnetic oscillations within a plane parallel layer 
containing two-level active molecules, where the axis-x is per- 
pendicular to the boundaries of the layer, were studied. Energy 
losses stimulated by radiation across the layer's boundaries, and 
losses within the medium containing active molecules, are con- 
sidered in the analysis The frequency spectrum of steady- 
state nonlinear oscillations and the corresponding spatial dis- 
tributions of amplitudes and phases were determined. It is shown 
that the presence of volume losses within thick layers leads to 
nonunique space distribution of the fields of a given frequency. 

SC.W. 


N 65-272 62 Joint Publications Research Service. Washing- 

ton, D. C. 


OBSERVATION OF MULTIBEAM GENERATION OF A 
HELIUM-NEON LASER 


Yu I. Zaytsev and D P Stepanov In its Izv. VUZov: Radiophys 
VoL VMI. No 1. 1965 24 Jun. 1965 p 265-268 refs (See 
N65-27225 16-34) CFSTI: $6 00 


Reported are results of several experiments with a helium- 
neon laser in which multibeam radiation with a wave length of 
0 6328 microns was observed Excitation was achieved by intro- 
ducing into the resonator a laser generating heterogeneities 
either m the form of a flat plate with a wedge of optical or quartz 
glass at the Brewster angle to the beam of radiation, or opaque 
objects, as a segment of wire, perpendicular to the axis of the 
beam Observed were single oscillational processes, partial os- 
cillations. and four- and three-beam oscillations The conditions 
of mu It i beam generation were stable with respect to dimensional 
changes of the resonator. Data are included on the wobbling 
of adjacent modes in straight beams and of corresponding modes 
in the radiation angular-type oscillations S.C W 


N 65 -272 53 Joint Publications Hesearch Service. Washing- 

ton. D C 

THE PARAMETER OF EXCITATION OF A BEAM -TYPE 
MASER 

A F Krupnov and V. A. Skvortsov In its Izv VUZov Radio- 
phys . Vol. VIII. No 1. 1965 24 Jun. 1965 p 269-274 refs 
(See N65-27225 16-34) CFSTI: $6 00 

Presented are results of an attempt to estimate the value 
of the maximum permissible parameter of excitation of beam- 
type maser generators, which focuses on determining quanti- 
tatively the influence of collisions in the beam Examined is a 
parallel molecular flux impinging on a sorting system having op- 
timum length and radius, in which half of the molecules are on 
upper levels and half are on lower levels. The dependence of the 
parameter of excitation on the size of the molecular flux and the 
length of the sorting system was determined. Results obtained 
are compared with data from an experiment with a formaldehyde 
molecular generator. S C W 


N65-27555# Defense Research Corp , Santa Barbara. Calif 
INTERACTION OF HIGH INTENSITY RADIATION AND 
MATTER Final Report. Oct. 1964-Mar. 1965 
Peter Redmond 1 Apr. 1965 4p 
(Contract DA-31-124-ARO(D)-94) 

(AROD-41 57-4; AD-614615) 

Investigations on the refractive index of a relativistic plasma 
and the solution of the Schrodinger equation for a particle in a 
harmonic oscillator well in the presence of a uniform static mag- 
netic field and a uniform time-dependent electric field are re- 
ported. When intense radiation is propagating through a plasma, 
there will be nonlinear effects produced by the Vx I'term in the 
interaction. These effects can be treated exactly for suitably 
idealized models of the plasma For many systems the unper- 
turbed motion of the particles is well described by a harmonic 
oscillator If the radiation is incident on such a system in the 
presence of a magnetic field, and if the radiation field is treated 
using the dipole approximation, then the problem reduces to the 
Schrodinger equation for a particle in a harmonic oscillator well 
in the presence of a uniform static magnetic field E.E B. 


N 65-27 581# Hughes Aircraft Co.. Culver City. Caht. Laser 
Development Dept 

CONTINUOUSLY PULSED LASER DEVICE FOR SURVEIL 
LANCE Second Quarterly Report. 1 Oct. -31 Dec. 1964 
James H. Morse [1964] 19 p 
(Contract DA-28-043-AMC-00326(E)) 

(Rept. -2; AD-614445) 

This report describes experimental NdYAG laser heads 
using both tungsten lamps and xenon flashtubes for pump 
excitation. These preliminary experiments were directed to 
gain information for designing high repetition rate. Q switched 
laser. Final design of the device is being delayed pending the 
receipt of suitable Nd YAG crystal Author 
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N65 27655# RAND Corp , Santa Monica, Calit. 

QUANTUM STATISTICAL DYNAMICS OF LASER AMPLI- 
FIERS 

Dennis Holliday and A E. Glassgold (New York Univ.) Apr. 
1965 74 p refs 

(Contract AF 49(638)-700; Proj. RAND) 

(RM-4516-PR: AD-615026) 

A quantum statistical procedure for studying interacting 
radiation fields is developed and applied to a model laser 
operating as a linear amplifier The method utilizes an expan- 
sion of the density matrix in terms of a complete set of orthog- 
onal operators originally used by Weyl One mode of the laser 
field is considered to interact with a pumping mechanism and 
with a loss mechanism. A general solution for the density ma- 
trix is obtained and then applied to various initial conditions 
It is found that a classical statistical interpretation of the re- 
sults is frequently appropriate Author 


N65-27746# Internationa! Business Machines Corp., York- 
town Heights, N Y Thomas J Watson Research Center 

PHONON INTERACTIONS IN CRYSTALS Quarterly Techni- 
cal Report, 15 Nov. 1964-14 Feb. 1965 

N. S. Shiren, M. Pomerantz, and R. J. von Gutfeld [1965] 58 p 
refs 

(Contract DA-36-039-AMC-02280(E)) 

(QTR-7; AD-615960) 

A quantitative theory of adiabatic fast passage in S = 1 
systems is presented. This theory supports the qualitative 
arguments previously given to explain the experimental 
maser results. In addition, the theory explains the dynamic 
gain mechanism, which is shown to be stimulated phonon- 
photon double quantum emission The attenuation of 9-Gc 
phonons in phosphorous-doped Ge has been measured 
According to the proposed theory of attenuation caused by 
bound electrons in degenerate states, the attenuation of the 
shear wave in the (100) direction should show a maximum at 
about 20° K. The observed attenuation shows a maximum at 
about 15° K, which is a qualitative confirmation of the theory. 
The implications of this attenuation mechanism for the thermal 
conductivity of doped Ge and Si are considered Data are pre- 
sented on the values of the acoustic energy velocity for quartz, 
sapphire. NaCI and Kl. The experimental values have been de- 
termined by a special geometrical construction given by Mus- 
grave and allow the construction of energy velocity surfaces. 
These energy velocity surfaces give values of the velocity that 
agree to within 5 percent of the observed heat pulse velocities. 
The multivalued nature of the energy surface is also dis- 
cussed and shown to be in good agreement with the heat pulse 
experiments. Author 


N65-27760# Mithras. Inc., Cambridge, Mass. 

STUDIES OF THE EFFECT OF LASER RADIATION ON 
CHEMICAL ACTIVATION AND VAPOR FOG NUCLEATION 
Quarterly Progress Report No. 1, Jun.-Sep. 1964 

Charles S. Naiman, Mary Yvonne De Wolf, and Jack Schwartz 

Nov. 1964 15 p refs 

(Contract DA-1 8-035-AMC-255(A)) 

(MC-64-1 10-RI ; AD-610517) 

The first objective is the study of various effects of laser 
radiation upon vapor and liquid systems comprised of, but not 
limited to, the simulant dimethyl methylphosphonate (DMMP) 
or air components or both. The second objective is to obtain 
basic information on the condensation of vapor or aerosol fogs 
as a result of laser radiation. The chemical shifts, coupling 
constants, and relaxation times of the methyl and methoxy 
protons in DMMP have been measured by nuclear magnetic 
resonance (NM R) techniques. Effects of focused and unfocused, 
Q-switched and non-Q-switched laser radiation on methanol 
vapor in a continuously sensitive cloud chamber have been 


studied. A much less intense laser beam can produce condensa- 
tion by incidence on a suitable surface than is required to pro- 
duce tracks directly with a focused beam A cloud chamber has 
been tested with low vapor pressure materials, such as water, 
to determine the modifications that are necessary, in order 
to study DMMP in the cloud chamber Author 


N65-27833# Illinois Univ., Urbana. Dept, of Electrical Engi- 
neering. 

JUNCTION EFFECTS IN COMPOUND SEMICONDUCTORS 
N. Holonyak. Jr., M. D. Sirkis. C. J. Nuese, and C M. Wolfe 
Mar. 1965 15 p refs 
(Contract AF 19(628) 4337) 

(AFCRL-65-271 ; AD-616002) 

Work is described which indicates major progress has 
been achieved by extending to binary and ternary lll-V com- 
pounds, i.e., to GaP and GaAsP, the vapor-liquid-solid (VLS) 
growth mechanism demonstrated recently in silicon by Wagner 
and Ellis. This has made possible the growth of dislocation- 
free lll-V compounds and helps elucidate the mechanisms 
controlling the growth of these complicated materials. Further 
effort has been expended and progress achieved in the syn- 
thesis of laser-quality GaAsP. The effects of doping impurities 
on growth of single crystal GaAsP are mentioned The dis- 
location densities observed are also mentioned. The proper- 
ties of lasers fabricated to date in this program are tabulated. 
The behavior of threshold current in a certain crystal as a 
function of Fabry-Perot reflector spacing is presented The 
current state of electron bombardment experiments is outlined 

Author 


N65-27885# Linde Div., Union Carbide Corp., Indianapolis, 
Ind. 

CZOCHRALSKI RUBY Semiannual Technical Summary Re- 
port, 1 Mav-31 Dec. 1964 

M. N. Plooster, H. M. Dess, and 0. H. Nestor 22 Jan. 1965 41 p 
refs 

(Contract Nonr-4132(00); ARPA Order 306-62) 

(SCR-65-1 ; AD-610600) 

The quality of Czochralski ruby was significantly improved 
during the report period. The gain resulted from closer controls 
on growth parameters, ambient atmosphere, and melt tempera- 
ture. Crystals grown under preferred conditions are bubble-free 
and of high optical quality. Optical paths through 6-mm-diameter 
X 4-5cm-long X 03-.04wt percentCr 2 0 3 ,60° orientation rubies 
are uniform over the rod aperture to within a wavelength (Cdl 
6438A) or oetter. The passive beam divergence observed ap 
proaches the diffraction limit. 90° andO° rubiesgrownon Verneuil 
seed rods are of lesser quality in that order. A^ rough estimate 
based on rocking-curve data indicates an 8-second upper limit 
on mosaic structure in current ruby. The remaining optical in- 
homogeneity is due principally to chromium variations and 
probably residual stress. Author 


N66-27886# Westinghouse Electric Corp., Pittsburgh, Pa. 
Westinghouse Research Labs. 

CHELATE WATER SOLUTION LASERS Final Technical Sum- 
mary Report, 1 Jul.-31 Dec. 1964 
E. P. Riedel and R. G. Charles [1964] 72 p refs 

(Contract Nonr-4573(00); ARPA Order 306; Proj Defender) 
(AD-610714) 

Heavy water is considered as a liquid laser solvent. Its 
unique combination of good optical homogeneity, low absorp- 
tion at the laser output frequency and low viscosity make it very 
attractive for proposed high radiance liquid laser systems The 
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heavy water soluble rare-earth chelate research at the West- 
mghouse Research Laboratories both before the start and dur- 
ing the present contract is described Chelates having adequate 
solubility, high quantum efficiency and improved absorption 
bands have been developed The work with europium benzoyltri- 
fluoroacetonate both before and after the end of the present 
contract is described To date, laser action has been achieved in 
10 salts of this compound in acetonitrile near room tempera- 
ture Output beam divergence, spectral narrowing and thresholds 
for laser action are discussed. Author 


N65-27932# Technical Research Group. Inc.. Melville. N. Y. 
DOPPLER OPTICAL NAVIGATOR Interim Engineering Re- 
port No. 1, 1 Jun.-31 Aug. 1964 

A. L. Pogoda. J. T. La Tourrette. S Jarrett. and S. Jacobs 
Wright-Patterson AFB. Ohio. AF Avionics Lab. [1964] 36 p 

refs 

(Contract AF 33(6151-1973) 

(TRG-01 9-1-1 . AD-610734) 

The feasibility of techniques leading to a Doppler optical 
navigator for measuring instantaneous ground speed with 
0 1 ft/ sec accuracy at altitudes of 250 to 5000 feet is dis- 
cussed Present microwave Doppler radars are limited in short 
term accuracy due to the large relative bandwidth of the 
Doppler return signal which is caused by the large beamwidth. 
A doppler optical sensor using a laser transmitter will generate 
a narrow beam which results in a Doppler return of narrow 
bandwidth The technique discussed uses a CW-laser as a 
transmitter and detects the Doppler shift in the carrier fre- 
quency by optical heterodyne techniques. Signal-to-noise ratio, 
atmospheric effects, and spectrum width are considered. Also, 
the laser receiver, detector, system electronics, laser oscillator- 
amplifier experiments, and scanning noise measurements are 
included. E.E.B. 


N65 27969# Stanford Univ., Calif. Microwave Lab. 
MICROWAVE RESEARCH Quarterly Status Report No. 24, 
1 Nov. 1964-31 Jan. 1965 

M Chodorow [1965] 14 p refs 
(Contract Nonr-225<48)) 

(ML-1316; AD-614099) 

Microwave studies were continued. A program for de- 
termining properties of ZnO crystals was initiated for studying 
the microwave region of acoustic wave amplification in piezo- 
electric semiconductors. Detailed temperature dependence 
measurements of the line positions of absorption transitions 
of Nd 3 + in the hard LaF 3 lattice were continued for improv- 
ing the performance of optical masers. The use of a bleachable 
absorber as the Q-switching element is being evaluated in the 
development of a tunable laser, and instrumentation for study- 
ing attenuation of ultrasonics at low temperatures was com- 
pleted. The relation between energy transport velocity, group 
velocity, and attenuation in CdS crystals is being investigated 
in research on geometrical optics of acoustic waves. Studies 
were initiated on oscillations in semiconductors, and on plasma 
effects in solids. L.S. 


N65-28149# Utah Univ.. Salt Lake City. Microwave Device 
and Physical Electronics Lab. 

MICROWAVE DEVICE AND PHYSICAL ELECTRONICS 
LABORATORY CONSOLIDATED QUARTERLY REPORT. 
JANUARY 1-MAR. 31, 1965 

31 Mar 1965 77 p refs 

(Contracts Nonr-1288(05); AF 04(693) 439; AF 33(657)-8677; 
DA -039-AMC -02372(E); Grant NSF GK-29) 

(MDL-G12; AD-465082) 


Research activity is reported on an effort to extend the 
useful frequency spectrum into the range from microwave 
frequency to optical frequencies and to improve existing devices 
and techniques in the microwave spectrum. This effort is being 
pursued by studies of electron beam devices, solid state devices, 
and plasmas. N.E.A. 

N65-281 64# Aeronutronic. Newport Beach. Calif. Applied Re- 
search Labs. 

LASER PUMPING SOURCES Addendum to Final Technical 
Report 

S. Byron and W. Lawrence 30 Apr. 1965 15 p ref 
(Contract Nonr-4237(00); ARPA Order 306-62; Proj. Defender) 
(U-3104; AD-615335) 

A study on ths shock tube radiation source as a laser 
pumping source is presented. Two side pumping configura- 
tions were fabricated and used in attempts to pump a Nd-dopad 
glass rod and ruby rods. The successful pumping of the Nd- 
doped glass laser rod indicates that laser action can be pro- 
duced using this pump under conditions of mechanical stress 
on the crystal caused by high pressure gas in contact with the 
plastic potting material. The electrical energy equivalent inferred 
from the shock pumped laser output of the Nd-doped glass 
laser rod indicates an equivalent chemical to electrical energy 
conversion efficiency of about 2%. The laser crystal was not 
damaged, allowing the possibility of developing repetitively 
pulsed chemically powered laser devices based on this con- 
cept. More difficulty was encountered in pumping ruby than 
was anticipated and may be due to the side pumping geometry, 
the low spectral intensity of the shock heated xenon source at 
4100A or mechanical stress. R.N.A. 

N65-28158# Naval Research Lab., Washington. D. C. Ra- 
diometry Branch 

COMPARISON OF UNDERWATER-ATTENUATION OF 
LASER WITH NONLASER LIGHT Final Report 

G. L. Knestrick, J. A. Curcio. and A. G. Rockman 5 Jan. 1965 
1 0 p refs 

(NRL-61 81; AD-610692) 

In a cooperative effort with the U. S. Naval Ordnance Lab- 
oratory, the attenuation coefficients of filtered Potomac River 
water were measured for coherent and for noncoherent light. 
A He-Ne gas laser served as a source of coherent red light 
at 6330A. and a filtered, collimated, concentrated arc lamp 
furnished noncoherent light at 6355A (red) and at 5255A 
(green). The divergence of the light beam was of the order of 
one miliiradian in all cases, and the entire cross section of the 
beam was always accepted by the receiver. The attenuation of 
red light was measured for underwater ranges of 6 to 36 m 
and of green light for ranges of 6 to 122 m. No experi- 
mentally significant difference was found between the attenua- 
tion coefficients measured for coherent and noncoherent 
light. The value obtained at 6328A was 0.35 m -1 , and at 5255A 
the value was 0.097 m _1 Author 

N65-281 60# Technical Research Group, Inc., Melville, N. Y. 
Quantum Electronics Dept. 

DOPPLER OPTICAL NAVIGATOR Interim Engineering Re- 
port No. 2, 1 Sep. -30 Nov. 1964 

A. L. Pogoda. J. T La Tourrette. S. Jarrett, S. Jacobs, and 
S. Reich [1964] 31 p 
(Contract AF 33(61 5)1 973) 

(TRG-019-1-2; AD-610737) 

Progress is reported on a program to determine the 
feasibility of techniques leading to a Doppler optical navi- 
gator for measuring instantaneous ground speed with 0.1 ft/sec 
accuracy for altitudes of 250 to 5000 feet. Present microwave 
Doppler radars are limited to short term accuracy due to the 
targe relative bandwidth of the Doppler return signal which is 
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caused by the large bandwidth (2°) A Doppler optical sensor 
using a laser transmitter will generate a narrow beam which 
results in a Doppler return of narrow bandwidth The approach 
chosen utilizes a CW laser as a transmitter and detects the 
Doppler shift in the carrier frequency using optical heterodying 
techniques During the report period, the work effort included 
(1) scanning noise measurements with focused and collimated 
Laser beams; (2) evaluation of fabrication techniques for a 
folded laser oscillator amplifier configuration; (3) experimental 
investigation to determine best gas pressure for 3 5^ HeXe 
laser; and (4} continuation of electronics design N E A 


N65-28168# Varian Associates. Palo Alto, Calif. Central 
Research Lab. 

COHERENT INFRARED LASER Semiannual Technical Sum- 
mary Report No. 3, 17 Jun. 1964—15 Jan. 1965 
M. W Muller and A. Sher [1965] 17 p refs 
(Contract Nonr-4244(00); Pro). Defender) 

(Varian-314-3S; AD-610616) 

The main purpose of this investigation was to determine 
the feasibility of a laser which operates on vibrational transi- 
tions. The population inversions among the vibrational states 
were to be produced by taking advantage of the Franck-Condon 
principle Several schemes were proposed which make use of 
the Franck-Condon principle and all of them have now been 
eliminated as likely laser candidates in those molecular systems 
we have investigated. Author 

N65-28497# France. Office National d'Etudes et de Recher- 
ches Aerospatiales. Chatillon-sous-Bagneux. 

USE OF LASER FOR TRAJECTORY MEASUREMENT AT 
GREAT RANGE [UTILISATION DU LASER POUR LA TRA- 
JECTOMETRIE A GRANDE PORTEE] 

Claude Veret [1964] 17 p In FRENCH Presented at la Reunion 
sur ies Equipements des Champs de jtjr CERES. 22 Sep 1964 
(0NERA-TP-1660964)) 

The object of this report is to determine and experimentally 
verify the range of a laser telemetric device with a reflector on 
the tracking-object and with atmospheric perturbations being 
taken into account. A ruby laser emitter, focusing and collimating 
reflectors, telescopic receptor, and time dependent photo- 
electric cell to measure the range are described For experi- 
mental data the reflector setup was removed to geographic 
locations from 20 to 90 kms from the sending and receiving 
device. It was determined that for horizontal trajectories the ac- 
curacy of the system is greatly dependent on atmospheric con- 
ditions with greater accuracy being obtained with increasing 
vertical trajectories. Trans, by J.G. 

N65-28499# France. Office National d'Etudes et de Recher- 
ches Aerospatiales. Chatillon-sous-Bagneux 

LASER PHOTOMETRY THROUGH PHOTOELECTRIC CELL 
[PHOTOMETRIE DU LASER PAR CELLULE PHOTOELEC- 
TRIQUE] 

Michel Philbert [1964] 13 p In FRENCH Presented at the 
Intern Symp. on Laser Physics and its Applications Bern 
12-14 Oct. 1964 
(ONERA-TP- 182(1 964)) 

This report deals with the calibration of photoelectric cells 
which measure laser output through integration of the emission 
energy as a function of time. Calibration of the photoelectric 
receptor is described, and the construction and calibration of an 
attenuator which reduces the emission flux in proportion to the 
photoelectric cell receptivity is also presented Both an absorp- 
tive and diffusive attenuator are described. Trans, by J.G. 


N65-28526# Airtron. Inc.. Morris Plains. N. J. 

GROWTH OF BROAD LINEWIDTH RUBY CRYSTALS Final 
Report, 1 May 1962-30 Apr. 1964 


[1964] 80 p refs 

(Contract Nonr-3832(00); ARPA Order 306; Proj Defender) 
(R 1 1-454; AD-615557) 

Progress has been achieved in perfecting the techniques 
for the growth of ruby from flux and broadening the fluorescent 
linewidth by Ga additions It has been demonstrated that large 
flux free ruby crystals suitable for fabrication into laser rods 
can be produced by spontaneous nucleation from slowly cooled 
molten salts. By lowering the pedestal supporting an 8 inch 
X 8 inch crucible until a 200° C gradient is obtained, and slowly 
cooling a PbF 2 melt at 1.5° C per hour, large ruby plates up 
to 3/8 inches thick and 2 inches in maximum dimensions 
have been grown Attempts to grow larger crystals by growth 
on ruby seeds were not successful, but it was established that 
crystals can be grown free from chromium content variation by 
using ruby nutrient and growing crystals in a temperature 
gradient under steady state conditions. Solubility of AI2O3 in 
Php2 has been measured and the effect or Cr and Ga on the 
solubility has been determined. Chemical analysis of the crys- 
tals shows a concentration gradient exists for Cr but not for 
Ga Line broadening was achieved in ruby crystals both by 
the deliberate addition of Ga, and by the substitution of 0 2 ~ by 
F~ during crystal growth. Broadening in excess of 10 cm" 1 
was obtained due to a combination of these factors Two rods 
cut from these crystals lased at 2000 and 1200 joules respec- 
tively in a 3 inch long laser head at 200° K Author 


N65-28545# Lockheed Aircraft Corp , Burbank. Calif 

LASER BIBLIOGRAPHY 

Edward V. Ashburn Jun 1965 66 p refs 

(LR-18863) 

This report consists of a bibliography of the open litera- 
ture on lasers, an author index and a few notes relating to 
lasers The bibliography is in four parts A distinguishing 
feature of this bibliography is the classification scheme in- 
troduced in part two The field on the study is subdivided into 
many topics and categories which are assigned identification 
numbers. These numbers are printed after each entry In the 
list of categories the serial numbers of every pertinent entry 
appears. N.E.A, 


N65 28608# Spectrolab. Inc . Sylmar. Calif. 

DESIGN AND FABRICATION OF OPTICAL FILTERS FOR 
SELECTED LASER FREQUENCIES Interim Technical Re- 
port. 1 Mar. -31 May 1965 

Samuel J. Holmes 15Jun 1965 14p 
(Contract AF 33(61 51-2402) 

(AD-466027) 

Design and fabrication continued on optical filters having 
laser wavelengths in the 6328 A helium-neon line, the 1 06 
micron heodymium line, and the 3.5 micron neon-xenon line. 
A mica interference filter technique for fabricating optical 
interference filters with transmission passbands having half- 
bandwidths of 1 to 2 A is described. Two optical helium-neon 
laser filters were evaluated and calibrated on a 750 mm mono- 
chromator having a wavelength resolution of approximately 
0.1 A. Auxiliary filtering is discussed Data on the angular sen- 
sitivity of the filters was taken directly from the monochromator 
scan for various angles of incidence R.N .A 


N66-28619# New Mexico State Univ., University Park. Re- 
search Center. 

VARIATION OF REFRACTIVE INDEX DURING LASER OP- 
ERATION Semiannual Report, Jul. 1964-Aug. 1965 

Jerald R. Izatt, Harold A. Daw, and Robert C. Mitchell Apr. 
1965 61 p refs 
(Contract Nonr-3531(04)) 

(SATR-3; AD-615422) 
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H igh resolution measurements were made of the anomalous 
dispersion associated with the two Stark components of the 
Ri absorption line in ruby These measurements suggest that 
the Ri dispersion obeys the Kronig-Kramers relations: however, 
it is superposed on a background which is itself anomalous 
because the refractive index increases with increasing wave- 
length. These measurements cover a wavelength interval of 
0 5A and the change in background index is of the order of 
10~ 3 while the R ^ dispersion curve deviates from the back- 
ground value by 10 -4 at the maximum. The coherent radiation 
from a ruby laser used to illuminate the ruby sample, is ab- 
sorbed less in traversing the sample than was expected on the 
basis of absorption measurements made with incoherent light. 
Accurate measurements were made of the temperature de- 
pendence of the ruby laser emission between 63° and 116°K 
and in a second interval between 196" and 207" K. Light shielding 
is described which was designed and tested to minimize pump 
light and ruby fluorescence at the detector in experiments 
with the sample optically pumped R.N.A. 

N65-28654# RAND Corp . Santa Monica. Calif. 

NON-LINEAR ABSORPTION OF LASER RADIATION BY 
ATOMIC SYSTEMS 

H. K. Shepard and H T Yura Mar 1965 45 p refs 
(Contract AF 49(638) 700) 

(RM-4478-PR : AD-615262) 

We consider a three-level atomic system whose energy 
level structure allows the absorption of two laser photons via 
a real intermediate state, and calculate the rates of single and 
double photon absorption as a function of the electric field 
strength E We find that for weak fields the single and double 
photon absorption rates are proportional to E 2 and E 4 , re- 
spectively. while for strong fields both the single and double 
absorption rates tend to constants independent of E (i.e.. 
they saturate) We find situations where the ratio of the double 
photon absorption rate to the single photon rate is of the order 
6 Also, we consider the case of two different laser beams 
(of different intensities and frequencies) interacting with a three- 
level atomic system In particular, we calculate the rate of ab- 
sorption of two photons, one from each beam. Finally, we give 
numerical estimates of a double photon absorption process in 
neutral chromium and potassium vapor. Author 

N65-28779# Raytheon Co , Waltham. Mass Research Div. 
GASEOUS LASER RESEARCH Interim Engineering Report 
No. 1, 1 May-31 JuL 1964 

F. Horrigan, S. Koozekanani. and R. Tataronis Wright- Patterson 
AFB. Ohio, Systems Eng. Group [1964] 57 p refs 
(Contract AF 33(61 5)-1949) 

(S-669; AD-613688) 

The objective of this research effort is to achieve detailed 
understanding of the excitation mechanisms operative in the 
xenon and helium-xenon gas lasers. The method of meas- 
urement to be used in obtaining the cross sections for electron 
impact excitation of the various xenon levels of interest is 
described. A description of the first test vehicle constructed 
and the results of its tests are given. The experimental results 
are given. On the theoretical side, estimates of xenon lifetimes 
have been obtained by means of the Bates-Damgaard approxi- 
mation. An application of the rate equation and various simple 
assumptions have been applied to the xenon system, re- 
sulting in expressions for laser power and population inversion 
as functions of electron density for one special case. The 
theory of a diffusion-controlled glow discharge has been modi- 
fied to include the effects of the metastabies found in all the 
rare gases. Author 

N65-28795# Library of Congress. Washington. D. C. Aero- 
space Technology Div. 

SOVIET LASER BIBLIOGRAPHY: ANALYTICAL SURVEY 

Surveys of Soviet- Bloc Scientific and Technical Literature 


6 May 1965 59 p refs 
(ATD-P-65-23) 

A bibliography on Soviet laser research and associated 
fields, covering the period from January 1961 to September 
1964. is presented. Twenty-seven participant facilities were 
involved in the reports covered, with the majority of the material 
distributed among eight key institutions. These are discussed 
in the descending order of contributions Interfacility correla- 
tion among these eight key institutions is described, and a 
brief discussion of the leading scientists* associated with the 
aforementioned institutions is included A bibliography of 
the retrieved articles is divided into such subsections as gaseous 
lasers: lasers based on paramagnetic materials and on semi- 
conductor materials; exotic lasers; spectroscopy of paramagnetic 
laser materials: and laser theory, applications, and effects. 

M.R.W 

N 65 -28901# Weapons Research Establishment (Australia). 

A STUDY OF THE HIGH GAIN 2.026 MICRON XENON- 
HELIUM LASER 
B A. See Apr. 1965 35 p refs 
(PAD- 104) 

High gain lasers are of particular interest in the field of 
communications due to the relative ease with which they may 
be constructed and run. This paper presents the results of 
studying the 2.026 micron Xenon-Helium laser The parameters 
of the Xe-He laser have been studied with the view to optimizing 
the power output In particular the optimum ratio of partial 
pressures, the total pressure and the transmission of the mirrors 
have been investigated The paper concludes with an examina- 
tion of the effect of tube diameter on small signal gain. Author 

N65-28920# Naval Research Lab., Washington. D. C 
LASER RESEARCH Interim Progress Report. 30 Jun. 1964- 
1 Jan. 1965 

J. W. Tucker. J. N. Bradford, and R. C. Eckhardt Apr. 1965 
22 p refs 

(AR PA Order 306-62) 

(NRL-MR-1604; AD-615450) 

This report reviews recent laser work of the Optics Divi- 
sion. Naval Research Laboratory. The major topics covered 
include the effect of pumping on ruby quality, optica) examina- 
tion of lanthanum fluoride, testing of large ruby laser rods, dc 
operation of the AH 6 mercury tube, hologram experiments, 
fast Q-switching. and magnetic Q-spoiling experiments. 

Author 

N65-28961*# National Aeronautics and Space Administration. 
Marshall Space Flight Center, Huntsville, Ala. 

LASER WELDING 

R. J. Schwinghammer 23 Jun. 1965 51 p refs 
(NASA-TM-X-53285) CFSTI: HC $3 00/M F $0.50 CSCL20E 
A comprehensive analysis of the current state of the art in 
high powered lasers and laser welding is presented. Among 
the pertinent subjects discussed are basic laser types and 
the MSFC 240 kilojoule system including the gun. focussing 
system, power supply, pulse forming network and diagnostics. 
Welding aspects are considered in detail and "Q" spoiling tech- 
niques, pulse repetition rate and pulse width effects are ex- 
plored. The future of continuous wave lasers for welding is 
discussed, and pertinent general laser information is given in 
the appendix Author 

N65-29390*# National Aeronautics and Space Administration. 
Goddard Space Flight Center, Greenbelt, Md. 

LINE WIDTH AND INVERSION RATIO OF IRON-DOPED 
RUTILE 

C. Curtis Johnson and Larry E. Rouzer [1964] 5p ref Submitted 
for Publication 

(NASA-TM-X-54754) CFSTI. HC $1 00/MF $0.50 CSCL20E 
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Experimental studies of the line width and inversion ratios 
of iron-doped rutile (Fe 3 *Ti 02 ) are reported which demonstrate 
the usefulness of this material for broadband maser applica- 
tions Optimum concentration studies resulted in measured 
line widths of 60-Mc and inversion ratios in excess of 15:1 
Inversion ratios were also calculated from the gain and para- 
magnetic absorption data taken over the frequency band of 
2 9-4 1 gc Inversion ratios averaged better than 15:1 over 
the entire band Net gains of 20-db per inch were attained 
with this material The rutile was loaded on a meander line 
using a conventional loading technique Sufficient isolation 
was incorporated into the structure to make the amplifier 
gam stable and eliminate regeneration All measurements 
were taken at liquid helium temperatures Among the primary 
advantages found in the use of iron-doped rutile was the sub- 
stantial reduction in the required magnetic field strength 

SCW 

N65-29444*# Jet Propulsion Lab.. Calif. Inst, of Tech . Pasa- 
dena 

THE APPLICATION OF MASERS TO PHYSICAL MEASURE 
MENTS 

Walter H. Higa [1964] 3 p refs Presented at the Intern. Conf. 
of Microwaves, Circuit Theory and Inform.. Tokyo. 7-11 Sep. 
1964 

(Contract NAS7-100) 

(N ASA-CR-5881 5) CFSTI HC $ 1 00/M F $0.50 CSCL20E 
The use of masers as low noise preamplifiers in microwave 
communications is well known This paper describes the use 
of masers in physical measurements. In particular, the changes 
in spin-temperature of a paramagnetic crystal as a function 
of various perturbations have been measured Both spin "heat- 
ing" and spin ' refrigeration" of the order of 1°K have been 
measured, at a crystal temperature of 4.2° K, by perturbing the 
Boltzmann distribution in a multi-level spin system, Details 
of the experimental arrangement will be given with the results 
obtained Author 

N65-29794# Illinois Umv., Urbana Dept of Theoretical and 
Applied Mechanics 

APPLICATIONS OF LASERS TO PHOTOELASTICITY 

C E. Taylor, C E. Bowman. W. P, North, and W F. Swinson 

Mar. 1965 21 p refs 

(TEAM-276) 

This paper discusses briefly the principles of gaseous and 
ruby lasers and makes comparisons of pertinent properties of 
lasers and conventional light sources. Since the output from a 
laser is a highly collimated beam of monochromatic light that 
can be made extremely intense and plane polarized, the emi- 
nent suitability of lasers as light sources for photoelasticity is 
suggested. Lasers are shown to be superior to conventional 
light sources, especially for the scattered light method and for 
high speed dynamic work. Experiments are described and re- 
sults are given for using lasers for ( 1 ) the scattered light 
method. ( 2 ) a conventional transmission polariscope with 
static loads, and (3) dynamic photoelasticity. Author 

N65-29889# Air Force Systems Command. Wright-Patterson 
AFB, Ohio Foreign Technology Div 

IRRADIATION ON THE SECOND OPTICAL HARMONICS 

V. S. Mashkevich 12 May 1965 9 p refs Transl. into ENG- 
LISH from Ukr. Fiz. Zh. (Kiev), v. 9. no. 2. 1964 p 226-229 
(FTD-TT -65-25/ 1 ; AD-617159) 

Intense optical harmonics were obtained in crystals by 
laser irradiation. TAB 

N66-29901# American Optical Co., Southbridge, Mass. Re- 
search Center. 

EXPERIMENTAL VERIFICATION OF SUN-POWERED 
LASER TRANSMITTER Interim Engineering Report, Apr.- 
Aug. 1962 


D A. La Marre [1962] 43 p refs 
(Contract AF 33(657)-861 9) 

(IER-1 ; AD-437865) 

A program of experimentation and design leading to the 
delivery of an experimental model of a sun-powered laser trans- 
mitter is described. Efforts to achieve sun-powered laser 
action using ruby, a three-level laser material are reviewed 
Possible causes of the discrepancy between theoretical pre- 
dictions and the unsuccessful experimental results of an earlier 
program are discussed. The feasibility of using four-level laser 
materials is investigated A general expression is derived for 
the figure of merit "G" of a four-level laser in the sun-powered 
end-pumped configuration In a survey of possible new laser 
materials, two four-level types, neodymium -doped calcium 
tungstate ( N d 3 + Ca W O 4 ) and neodym ium -doped glass, 
(Nd 3+ glass) were determined to be promising Calculation of 
"G" indicates that Nd 3 + :CaWC >4 should laser in the sun- 
powered end-pumped configuration, providing the loss coef- 
ficient of the sample is not large Thermal problems involved 
in cooling neodymium-doped glass are analyzed Experimental 
study of samples of ruby and Nd 3 + :CaW 04 to determine im- 
portant laser parameters and optical quality is reported Also, 
the status of the design and construction of the sun-tracking 
laser mount is specified. Author 

N65-29906# Ohio State Univ. Research Foundation. Colum- 
bus Antenna Lab 

PARAMETRIC EXCITATION OF ACOUSTIC WAVES IN 
SIMULATED BRILLOUIN SCATTERING 

W T Kavage 1 Jun 1965 31 p refs 
(Contract AF 33(61 5)-2287) 

(Rept -1935-5; AD-466177) 

Stimulated Brillouin scattering is a traveling wave para- 
metric interaction between an acoustic wave and light. There 
are three types of stimulated Brillouin scattering and in this 
thesis the basic concept of these interactions is discussed Ex- 
perimental evidence for the backward traveling acoustic wave 
case is presented. The existence of a threshold power density 
for this case is shown. The appearance of "boundary effects" 
and the disagreement of experimental results with the existing 
theories is presented. Author 

N65-30159# Varian Associates, Beverly, Mass 

HYDROGEN MASER PROGRAM Interim Technical Report. 

1 Jul. 1963-27 Mar. 1964 

Jacques Vanier lOJun. 1965 40p refs 

(Contract Nonr-3570(00)) 

(AD-617342) 

Research was conducted to determine the characteristics 
of the storage bulb of the hydrogen maser as part of a program 
for advancing the art of the hydrogen maser. Particular at- 
tention is given to wall relaxation, wall shift, exchange inter- 
actions, and maser tuning techniques. R.N.A 


N65-30178# Institut fur Plasmaphysik G.M.B.H, Garching 
(West Germany). 

ABSORPTION COEFFICIENT OF RUBY-LASER RADIA- 
TION IN FULLY IONIZED LIGHT ELEMENTS 

Heinrich Hora Sep 1964 20 p refs 
(l PP-6/27) 

Starting from the linearized macroscopic equations of the 
two-fluid-model, the absorption coefficient and refractive index 
of a fully ionized plasma are calculated for atomic numbers 
Z = 1 to 10, electron temperatures T = 10 1 to near 10 5 eV, 
atomic densities N = 10^ to 10 33 cm~“ 3 , and for a light fre- 
quency a; = 2,71 • 10 16 sec (ruby laser). A linear interaction 
between field and plasma is assumed. Although only the 
D C. collision frequency is used, the resulting optical con- 
stants are in good agreement with Dawson's and Oberman's 
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values (based on a microscopic theory), and with absorption 
coefficients calculated from bremsstrahlung theory. In the 
latter case the light frequency must be much higher than the 

f H eqUenCV and 30 39reement * s on'v Possible, when 
stimulated emission ,s taken into account in the bremsstrah- 
lung calculations * . 

Author 

N 65- 30205 Minnesota Un.v , Minneapolis 

OPTICAL RADAR PROBE 

J ohn L Kroenmg /„ its Atmospheric Phys Res May 1965 
p 12-21 refs (See N 65 30200 1 9 - 1 3) 

To supplement the aerosol soundings made with the photo- 
electric particle counter aboard balloons, a 6943 A ruby laser 
' 5 u5ed ir ’ sn optica! radar system for studying the stratosDhenc 
aerosol Graphs are included of vertical ozone distribution, 
wind speed and direction, and vertical ozone and dust distribu- 
tion measured simultaneously C T C 


N65 30208 Library of Congress. Washington, D C Aero- 
space Technology Div 

C " S0V,ET * ESEARCH on optically pumped 
SEMICONDUCTOR LASERS 

Charles Sh.shkev.sh In its Foreign Sc. Bull , Vo! 1 , No. 7 
Jul 1965 p 1-5 refs (See N65-30207 19-34) 

A review is presented of the research which led to the de- 
ve opment of the first Soviet optically pumped semiconductor 
laser Both indirect and direct transition laser studies are re- 
reve-wed A description is given of a GaAs laser pumped by a 
ruby laser and the Stokes component of Raman scattering 
from nitrogen irradiated by a ruby laser Author 

N 65-30242# Hughes Aircraft Co . Culver City, Calif. 

CONTINUOUSLY PULSED LASER DEVICE FOR SURVEIL- 
LANCE Third Quarterly Report, 1 Jan.-31 Mar. 1965 

^ r ‘V c1 W °° dbury Fort Wonm O“th. N. J . Army Electron. Labs. 

1 1 yooj 25 p 

(Contract DA-28-043-AMC-00326(E)) 

(Rept -3; AD-617343) 

Tradeoffs between tungsten lamps and xenon flashlamps 
as pumps for pulsed NdYAG lasers are investigated. The 
results obtained are given in detail and indicate that below 
6 kc repetition rate, flashlamps are superior to tungsten lamps 
while above 6 kc repetition rate the reverse is true. The actual 
crossover region ,s not sharply defined so that from 3 kc 
to 8 kc repetition rate other system considerations could force 
the choice of one or the other types of lamps M.R.W. 

„ eneral Telephone and Electronics Labs., Inc.. 
Baystde, N. Y. Bayside Labs. 

INVESTIGATION OF ELECTRO-OPTICAL TECHNIQUES 
FOR CONTROLLING THE DIRECTION OF A LASER BEAM & 

: BEAM DEFLECTOR DEVICES. PART 2- BEAM 

DEFLECTOR SYSTEMS Interim Report M 

liZZ-ZISti?. - 

(Contract NAS8-1 1459) 

^ S 5 A C C S R C 6 L 4 2 2 0 2 E 2; T "' 65 - 72281 CFSTI: HC S30 °/ ME 

trackm^^ 9 ?!," » ' a SVS,em ,or op, ' cal acquisition and 
exwrimentatd ! ^ ' ° f ,he rep °" is concerned with the 

teiT « i! K ° pmem ° f ,he ke V component of the sys- 
murors r w 8m StBerer Wh ' Ch uses P'etoelectncally driven 
tion f Cons,derat,on ls 9 'ven to maximum attainable resolu- 
tion. frequency response, hysteresis, thermal and aging effects 

the t U h n er n r ted , m0de,S ° f defl8C,i ° n Part " d ea,s maUy wrih 

types of sc'an aS H eCtS ° f the SVStem This saction busses 
yp of scan modes, range calculations, and noise analysis 


including combined effects of atmospheric and shot noise 
Also described are results of a one dimensional tracking sys 
tern incorporating shear plate deflectors. Author 

N66-30870# Bell Telephone Labs Inc Murraw uui u ■ 

J. E Geusic 14 Feb. 1965 22 p refs 
(Contract D A -36-039- A M C -02333(E) I 
(QR- 6 : AD-617184) 

Part I reports the generation of repetitive hioh-now., 

rapaat8d Glitching of a continuou.ly B pumZ 

Author 

N66-30979 ) )( Library of Congress. Washington. D C Aero- 
space Technology Div Mero 

F0 " E ' 1 GN o BULLETIN. VOLUME I. NO. 8 A 

Ut^re ° f Se ' 8Cted F ° rei9n Sci8n «'«c and Technic. 

Aug 1965 74 p refs 

CONTENTS 

refs 1. GIANT RADIO TELESCOPE Stuart G H.bben p 1-8 
refs 2 RAMAN SCATTERING LASERS Yur, Ksander p 9-, 7 
20 r 3 fs F0RECASTING SOLAR FLARES D. Michaels p 18- 

Boris Mandrovsky p 21-27 refs YSTEMS 

mas mn ‘° i ,m " 

’ ESSS2S72ST N0,ES B3, - 4e '•'* 

8. BOOK REVIEWS p 65-70 

Mass 31013 ** TeChnical Resaarch Group. Inc.. East Boston. 
REPORT NCY STABIL,ZED GAS LASERS. PHASE): STUDY 

IT Rabinowitz and J. T. La Tourrette Jul 1965 26 o’ refs 
(Contract NAS 8 - 1 1773) p e?8 

(NASA-CR-64359) CSCL 20 E 

"Gain-dither" laser frequency stabilization has been pre- 
viously demonstrated with 3 39p lasers at TRG. The change in 

™ e of r 6 «R C r SarV *° U,iliM ,hiS teChnique in tha visible 
egion of 6328A are examined through both theoretical and 
experimental considerations. It is shown that it is necessary 
to use a 3 39p laser as an optical pump gain modulator to 
achieve a satisfactory discriminant for stabilization. With such 
a pumping scheme, a breadboard stabilization system was 
constructed. Frequency stability of a few parts in 10 10 for 
periods of several minutes was achieved. Conclusions arrived 

eluded 9 * d8S ' 9n ° f * stabilized laser P^age are in- 

Author 

oT„ 3 Xl, 

amdmci» ' ?J ICAL MODEL OF A TRAVELING WAVE LIGHT 
M^An 16 *! N A TR,angul AR CONFIGURATION 

John A llan L°ve. in (M.5. Thesis) j un . 1965 102 p refs 
(GSP/PHYS/65-14: AD-616707) 

A traveling wave optical maser (TWOM) was placed in a 

rsX a, Fhst C ° a nf ' 9Ufa,i0n ,0 m8k8 mU ' ,ipaSS amp 'i«cation 
P °“ P '®' F ' rst a computer analysis was performed to deter- 
ne the change of the population inversion in the amplifying 
medium and the output photon flux as the input signal travels 
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through the medium Specifically, the resulting two coupled 
rate equations were solved using material-cavity parameters 
corresponding to neodymium-doped calcium tungstate in a 
cavity 40 nanoseconds in length It was found that only under 
constant high pumping rates and in short cavity path lengths 
will the returned output energy be amplified again Second, an 
experiment was performed utilizing ruby for both the oscillator 
and the amplifier Amplification of the order of 30 db occured 

Author 


N65-31202* Spectra-Physics, Inc , Mountain View, Calif 
HIGH POWER GAS LASER IN THE VISIBLE Quarterly 
Progress Report, Jan. 1— Mar. 31, 1965 

Arnold L Bloom and Robert L Byer [1965] 23 p refs 
(Contract DA-28-043-AMC-001 94(E)) 

(QPR-3: AD-618106) 

Work during this quarter has consisted of spectroscopic in- 
vestigation of the laser emission from C-W argon, krypton, 
and xenon lasers and from the pulsed mercury-helium laser 
The work with the noble gas ion lasers has indicated widths 
of 3 000 to 5.000 megacycles, with clearly resolved Zeeman 
splitting in fields over 700 gauss. The mercury measurements 
have resolved the isotope shift in the 6150 A line and indi- 
cated a line width of about 500 megacycles Details of the 
exact wavelength measurement of the mercury wavelength are 
presented in this report. Author 


N65-31360# Space Technology Labs.. Inc , Redondo Beach. 
Cal.f 

SELECTIONS FROM THE TRW SPACE TECHNOLOGY 
LABORATORIES LECTURE SERIES, VOLUME TWO 

Thomas L. Branigan, ed 1965 70 p refs 
CONTENTS: 

1 THE THEORY AND APPLICATION OF MASERS AND 
LASERS C H. Townes (Mass. Inst, of Tech.) p4-13 (See N65- 
31361 20-16) 

2 THE BIOLOGICAL EXPLORATION OF MARS E. C 
Levinthal (Stanford Univ) p 14-21 ref (See N65-31 362 20-23) 

3 THE EFFECTS OF HIGH-ALTITUDE EXPLOSIONS 

W. N Hess (NASA, Goddard Space Flight Center) p 22-34 refs 

(See N65-31 363 20-29) 

4 THE ABUNDANCE OF THE ELEMENTS H. C. Urey 
(Calif. Univ.) p 35-46 refs (See N65-31 364 20-06) 

5. THEORETICAL ASPECTS OF THE SPACE RELATIV- 
ITY-GYROSCOPE EXPERIMENT L. I. Schiff (Stanford Univ.) 
p 47-50 refs (See N65-31 365 20-23) 

6 ENERGETIC SOLAR PARTICLES K. A. Anderson (Calif. 
Univ.) p 51-60 refs (See N65-31 366 20-29) 

7. THE ORIGIN OF PLANETARY ATMOSPHERES A. G. W 
Cameron (NASA, Goddard Inst, for Space Studies) p 61-70 
ref (See N65-31367 20-30) 


N65-31 361 Massachusetts Inst of Tech., Cambridge. 

THE THEORY AND APPLICATION OF MASERS AND 
LASERS 

Charles H. Townes 7 Sep. 1962 In Space Technol Labs., 
Inc. Selections from the TRW Space Technol. Labs. Lecture 
Ser , Vol 2 1965 p 4-13 (See N65-31 360 20-34) 

Basic operation and frequency characteristics of optical 
masers are considered. Cesium, helium-neon, and ruby maj-3r 
oscillator systems are described, and the measurement of the 
bandwidth of an oscillator is explained. Some applications of 
masers and lasers are mentioned. M R W 

N65-31459 Georgia Inst of Tech . Atlanta 
STIMULATED PHOTON-PHOTON SCATTERING 

I R Gatland. L Gold (Martin Co , Baltimore), and J. W Moffat 
(Toronto Univ.) In Maryland Univ. Proc. of the 3d Ann. East- 
ern U S Theoret Phys. Conf. [1964] 8 p refs (See N65- 

31450 20-24) Prepared jointly with Martin Co.. Baltimore 
and Toronto Univ. 


If a stimulating beam of photons is superimposed on the 
direct nonlinear interaction region, the resulting stimulated 
photon-photon scattering could be observed with foreseeable 
laser power In the proposed experiment, one laser beam is 
reflected back by a mirror and the other is scattered at an angle 
equal to the incident angle 0 which satisfies Bragg s Law, 
X 0 - X sin 6 ; where X 0 and X are the wavelengths of the in- 
cident and standing wave beams, respectively This geometry 
corresponds to a so-called "brick wall" coordinate system, and 
the probable number of stimulated scattering events per second 
could be obtained Such results indicate that it may be possible 
to observe stimulated photon-photon scattering in a vacuum; 
the mam problem being the separation of the scattered photons 
from the Rayleigh scattering background caused by the scat- 
tering of light by atoms in the vacuum M.W R 

N65 31681# Naval Ordnance Test Station China Lake. Calif 

Test Dept _ t . , 

FABRY-PEROT TYPE LASER MODULATORS Technical 

Progress Report. Jul. 1963— Jul 1964 

Donald G Me Cauley Apr 1965 45 p refs 
(NOTS-TP-3736; TPR-386; AD-617717) 

This report describes the optical characteristics of two pro- 
totype laser modulators having the thin, flat, disk-shaped Fabry- 
Perot(F-P) interferometer design The modulators are being used 
to investigate the use of laser radiation in communications The 
report discusses the intensity modulation resulting both from the 
converse-piezoelectrically-mduced oscillations in the physical 
separation of the interferometer reflectors and from the electro- 
optically-induced oscillations in the optical separation of the 
interferometer reflectors Author 


HOLE BURNING SPECTRAL FLUXES] Monthly Report N 
9, 15 Feb. -14 Mar. 1965 

L G Komai [1965] 37 p 
(Contract AF 33(61 5)- 1 648) 

,AD sp.ci.ai s»d,„ o. 

r 2 ssrss 2r »“• «•— 

output and the polar.zat.cn effects were studied 

N65-31 897# Edgerton. Germeshausen and Gner. Inc . Bed- 

XLS.60 a: AND V LS^53 D OPTICAL BEACON SYSTEMS Final 
Report. Apr. 1965 

A. L. Rotch and G. J. Lichtblau Apr 1965 62 p 
(Contract AF 19(628) 4049) 

(B-3068; AFCRL-65-292; AD-464806) 

The design and fabrication ol a balloon-borne xeno 
optical beacon lor laser and optical tracking and a missi e 
borne xenon optical beacon for optical tracking are documented 
The basic elements of a xenon flashing light system are 
scribed Design parameters and light output are determined 
for flat-plate reflectors and quasi-paraboloidal ta. ormg 
reflectors giving constant illumination at varying slant ranges 
Electr ca design parameters for xenon optical beacon space 
applmabons are specified and proved Previous spaceflight 


N65-32069# Korad Corp Santa Monica. Calif 

GaAs LASER DIODES Quarter Progress Report, 1 Oct 

31 Dec. 1964 
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« R A Sehr Ft Monmouth. N J . Army Electron Res and De- 
velop Lab [1964] 21 p 
(Contract DA-28-043 AM C -00235(E)) 

(QPR-2 . AD-618464) 

This report describes device development work on gallium 
arsenide injection lasers earned out during the second quarter 
of the contract period Particular emphasis was placed on in- 
creasing the external power efficiency of the diode laser In 
the course of these experiments, laser performance was stud- 
ied as a function of junction depth, the junction being formed 
by Zn diffusion from the vapor phase Two metallizing meth- 
ods were tried in order to determine the influence of the surface 
treatment on laser performance Twenty lasers fabricated by 
previously described techniques were delivered in the early part 
of this reporting period Author 

N65-32178*# National Aeronautics and Space Administration. 
Washington. D C 

LIGHT MODULATION AND ITS APPLICATION TO TELE- 
COMMUNICATIONS 

Gerard Marie Aug 1965 27 p Transl. into ENGLISH from 

Mem Soc Ing Civils France (Pans), v 117. 1964 p 19-30 
(N ASA-TT-F-8762) CFST! HC $2.00/ MF $0 50 CSCL 17B 

The principles of light modulation and the interest light 
modulation offers for the long-distance transmission of infor- 
mation are reviewed The main phenomena which can be 
brought into action for the achievement of this objective are 
indicated and the advantages presented by the linear etectro- 
optical effect which appears in certain classes of crystals are 
discussed Finally, the development of modulators intended 
for the transmission of one or more television circuits and the 
performances that can be expected from systems associated 
with He-Ne gas lasers are described E E B. 


N65-32191*# General Dynamics/ Electronics, Rochester, 
N Y. Research Dept 

LASER MODULATION AT THE ATOMIC LEVEL Monthlv 
Report No. 8. 1-28 Feb. 1965 

E. G. Brock. F. C. Unterleitner. Y. C Kiang, and J F Stephany 
10 Mar 1965 14 p ref 
(Contract NASw-1008) 

(N ASA -CR -64436) CFSTI HC $ 1 00/M F $0 50 CSCL 20L 
Spectroscopic study of YAG Nd 3+ has continued, result- 
ing in measurement of the temperature dependence of energy 
levels involved in laser emission The separation of the levels 
of the 4 F 3/2 state is found to be 84 5 ±0 1 cm -1 , independent 
of temperature Integrated intensities of the eight fluorescent 
lines between 1 05 and 1.08^ have been measured between 
180° K and 400° K Apparent linear dependence of linewidth on 
temperature is noted, but is subject to refinement of data. Tem- 
perature dependence of laser threshold has been measured 
and is discussed on the basis of spectroscopic data Author 

N 65- 32203# Cutler-Hammer. Inc . Deer Park. N. Y Air- 
borne Instruments Lab. 

STUDY OF SOLID-STATE AND TRAVELING-WAVE MASER 
TECHNIQUES Sixth Quarterly Report, Jpn.-Mar. 1965 

C. Allen, J De Gruyl, W. Heinz. S Okwit. and J Smith Grif- 
fiss AFB. N. Y., RADC.Jun 1965 33 p refs 
(Contract AF 30(6021-2989) 

(RADC-TR -65-1 48; AD-618403) 

The purpose of this program is to develop improved maser 
techniques and apply them to a broad band maser system 
The breadboard maser system is in its final stages of fabrica- 
tion and assembly Details of the system are described and 
performance tests will begin shortly. Anamolous limiting 
effects reported earlier for the semiconductor limiter were found 
to be caused by relaxation effects in the material. Measure- 
ments of a final configuration are presented and a novel pulse 


modulator mode of operation for the device is described The 
Gunn effect in semiconductors has been investigated as a pos- 
sible pump source for traveling-wave masers An initial study 
indicates that this approach to a solid-state pump source may be 
worthwhile Author 

N65-32211# National Co Inc . Melrose. Mass 

STUDY AND INVESTIGATION OF A PROTON MASER 
ANTENNA Final Report 

Alexander Ganssen. Earl Law Sloan. III. Jonathan C Webste . 
andWayne Ledder Gnffiss AFB N Y . RADC. Apr. 1965 134 p 
(Contract AF 30(602) 2908) 

(RADC-TR- 64- 567. AD-619043) 

A new concept in a low frequency magnetic field sensor 
(the ^ rot on maser antenna) *s presented Thf* hasir theory of 
the Promant operation is explored and calculations are given 
for the threshold sensitivity in terms of the system parameters 
A breadboard model Promant has been constructed to verify 
the predicted operational behavior A description of the model 
and procedures of its application in testing the basic theory are 
presented in detail An investigation of several different free 
radical solutions is reported The response of the Promant was 
studied in the frequency range from dc to 1000 c/s The present 
research effort has shown that Promant is an extremely sensi- 
tive low frequency magnetic field sensor The breadboard model 
represents only an initial approach to the problem Means to 
improve the sensitivity by perhaps as much as 70 dB and to pre- 
serve a constant threshold response to high frequency are pro- 
posed Author 


N65-32298# Centro di Studio per !a Fisica delle Microonde. 
Florence (Italy) 

LASER CAVITIES Final Report 

R Pratesi. L Ronchi. and G Toraldo di Francia Apr 1965 84 p 
refs 

(Contract AF 61(052) 720) 

(AFCR L-65-481 AD-618468) 

A general analysis of the performance of a multiple axial 
cavity constituted by many ruby rods with plane and parallel 
surfaces has been carried out The threshold condition for 
oscillation has been derived by applying a statistical treatment, 
and the theoretical results have been checked experimentally 
A systematic analysis of the spectral output of the laser 
radiation was carried out together with an analysis of the spiking 
structure of the pulse Far and near field patterns have also been 
studied The extension of the multiple axial cavity to geometries 
other than the plane -parallel is briefly discussed Finally the ap- 
plication of the multiple axial cavity to the production of giant 
pulse of enhanced monochromaticity has been tested, using 
glasses with variable transmission coefficient as light-switches 

Author 

N65-32343# California Univ., Livermore. Lawrence Radiation 
Lab. 

EFFECTIVE FLUORESCENT LIFE TIMES IN RUBY LASER 
RODS 

J A. Fleck. Jr 15 Apr 1964 17 p refs 
(Contract W-7405-ENG-48) 

(UCR L-7765-T(Rev. 1)) 

In the presence of a population inversion fluorescent life- 
times are reduced as a result of stimulated emission Effective 
fluorescent life-times have been calculated using a Monte Carlo 
method for ruby rods with Brewster angle ends and roughened 
sides. The calculations take into account the dependence of gain 
and reflectivity on polarization and the dependence of gain on 
frequency. Results show that effective fluorescent life-times are 
quite insensitive to rod length but strongly dependent on rod 
diameter They also indicate the possibility of oscillation in a 
random mode for rods of sufficiently large diameter. Author 
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N65-32675# Library of Congress, Washington, D C Aero- 
space Technology Div. 

FOREIGN SCIENCE BULLETIN. VOLUME 1 , NO. 8 A Monthly 
Review of Selected Foreign Scientific and Technical Literature 

Aug 1965 74 p refs Sponsored by Dept of Defense 

CONTENTS: 

1- GIANT RADIO TELESCOPE S G Hibben p 1-8 refs 
(See N65-32676 21-07) 

2. RAMAN SCATTERING LASERS Y. Ksander p 9-17 
refs (See N65-32677 21-16) 

3 FORECASTING SOLAR FLARES D Michaels p 18-20 
refs (See N65-32678 21-29) 

4 THE SECOND ”M AN -I N S PAC E“ SYMPOSIUM 
AND PROBLEMS OF VOSKHOD-2 LIFE SUPPORT SYS- 
TEMS B. Mandrovsky p 21-27 refs (See N65-32679 21 -05) 

5 EPITAXIAL GROWTH OF ALUMINUM NITRIDE 
THIN FILMS J G Kourilo p 28-30 refs (See N 65 32680 
21-17) 

6 SCIENCE & TECHNOLOGY NOTES [SPACEFLIGHT 
MEDICAL MONITORING, EXTRAVEHICULAR ACTIVITY, 
GEODETIC AND DISTANCE-MEASURING INSTRUMENTS. 
POLAR MAGNETIC PERTURBATIONS. ETC (USSR) ] p SI- 
48 refs 

7 CONFERENCES [LASERS (USA); ARTIFICIAL SAT- 
ELLITES. CELESTIAL MECHANICS, PROBABILITY THEORY 
AND MATHEMATICAL STATISTICS. PHYSICAL PROP- 
ERTIES OF ROCKS. ATMOSPHERIC AND HYDROSPHERIC 
BOUNDARY LAYERS, AND POLYMERS (USSR) j p 49-59 

8 BOOK REVIEWS [RAREFIED GASES AND EX- 
PERIMENTAL INVESTIGATIONS IN GRAVIMETRY (USSR)] 
p 65-70 refs 

N65-32677 Library of Congress. Washington, D. C. Aero- 
space Technology Div. 

RAMAN SCATTERING LASERS 

Yuri Ksander In its Foreign Sci. Bull., Vol. 1. No. 8 Aug. 1965 
p 9-17 refs (See N65-32675 21-34) 

Recent Soviet contributions to the theory and applica- 
tions of lasers based on the stimulated Raman scattering ef- 
fect are reviewed in the light of the quantum mechanical, 
classical, and semiclassical methods. The excitation threshold 
and line intensity of SRS in a variety of organic compounds and 
certain semiconductors are analyzed. Use of the ruby, neo- 
dymium-doped glass, and optically pumped semiconductor 
lasers for excitation of SRS is discussed. Author 


N66-32861# Air Force Systems Command, Wright-Patterson 
AFB.Ohio. Foreign Technology Div. 

SEMICONDUCTORS GENERATE LIGHT 
N. G. Basov 7 Jul. 1965 9 p Transl. into ENGLISH from 
Pravda (Moscow). 5 Jan. 1964 p 3 
(FTD-TT-65-337/1+4; AD-618013) 

A brief discussion of Russian research on semiconductor 
quantum generators is presented. Comparisons are made 
between semiconductor generators and generators of other 
types (ruby crystal, glass, and gas). The comparisons cover 
dimensions, radiated power, vibration mode, and efficiency. 
The use of the semiconductor quantum generator as an ex- 
ceptionally economical source of light is discussed, and other 
promising applications are considered. M.R.W. 


N66-32985# Commissariat a I'Energie Atomique. Saclay 
(France). Centre d'Etudes Nucleaire. 

CONTRIBUTION TO THE STUDY OF THE MOLECULAR 
SCATTERING OF LIGHT. USE OF A LASER AS LIGHT 
SOURCE [CONTRIBUTION A L'ETUDE DE LA DIFFUSION 
MOLECULAIRE DE LA LUMIERE. UTILISATION D'UN 
LASER COMME SOURCE LUMINEUSE] 


Lucien Slama (PhD. Thesis, Paris Univ.) 1964 78 p refs* 

In FRENCH; ENGLISH summary 
(CEA-R-2375) CFSTI: HC $3 00/M F $0 .75 

The experiments of the molecular scattering of light have 
been repeated using a ruby laser as a light source The angular 
distribution of the scattered light intensity has been measured 
when the electric vector of the incident beam is either in the 
plane of observation or perpendicular to that plane. In the first 
case a good agreement with the Rayleigh theory has been found 
but this is not true in the second case The differential cross 
sections for scattering have been measured for various gases 
The values found are two or three times larger than the ones 
deduced from the classical theory. The possible effect of a varia- 
tion of the beam intensity upon the linearity of the scattering 
process has been looked for. Author 


N65-33397# Cutler-Hammer, Inc . Deer Park, N Y Air- 
borne instruments Lab 

STUDY OF SOLID-STATE AND TRAVELING WAVE MASER 
TECHNIQUES 

J A. De Gruyl, W. W. Heinz. S Okwit. and J. G. Smith Griffiss 
AFB. N. Y . RADC, Mar. 1965 25 p refs 
(Contract AF 30(602) 2989) 

(RADC-TR-65-30; AD-614651) 

The purpose of this program is to develop improved 
maser techniques and apply them to a broad band maser 
system The final design parameters of the broad band maser 
system have been established and a description of the bread- 
board system is presented in this report. Fabrication and pro- 
curement of the breadboard components have begun A ridged- 
waveguide semiconductor limiting structure has been developed 
and the results obtained with it are also presented in this report. 
Limiting characteristics have been improved; however, addi- 
tional work is necessary in order to lower the limiting level so 
that the maser is adequately protected. Author 


N65-33401# Naval Ordnance Lab., White Oak, Md. 

LASER ACTION BY ELECTRON BEAM PUMPING: STATE 

OF THE ART. TECHNICAL CONSIDERATIONS. AND 
GUIDE FOR EXPERIMENTS 

Morton Stimler Sep. 1965 47 p refs 
(NOLTR-65-95; AD-468832) 

This report relates to laser action by electron beam pump- 
ing. The papers chosen for review were selected to show the 
type of work being performed with electron beam pumping, and 
to form the basis for feasibility conclusions. Calculations in- 
tended to provide starting points for future work are also given. 
These include calculations of ion density in ruby, electron 
beam density, quantum efficiency, and critical fluorescent power 
Also presented is the original data from which a family of curves 
is generated to predict electron penetration depths into mate- 
rials of known density. The report concludes with a list of equip- 
ment for setting up an electron gun apparatus and a concep- 
tual sketch of a compact, electron beam laser device The 
conclusion reached was positive feasibility. This has since 
been verified. In addition, because of the advantages pointed 
out in the report, interest in the technique of electron beam 
pumping has been continually increasing Author 

N65-33409# Air Force Systems Command, Wright-Patterson 
AFB, Ohio. Foreign Technology Div. 

THE POSSIBILITY OF OBTAINING A SERIES OF POWER- 
FUL SINGLE PULSES ON A RUBY OPTICAL QUANTUM 
GENERATOR 

Yu. V. Bayborodin. V. L. Broude et al 25 May 1965 10 p refs 
Transl. into ENGLISH from Ukr Fiz. Zh. (Kiev) v 9 no 5 
1964 p 570-573 

(FTD-TT-65-1 34/ 1+2; AD-467253) 
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Experiments with a ruby optical quantum generator 
(OQR) show that several powerful radiation pulses can be ob- 
tained during a single ignition. The experiments involved insert- 
ing an OQR resonator with mechanical shutter disks into an 
optical resonator. The shutter disks, which were rotated rapidly, 
had three series of openings that assured repetition times of 
50. 100. and 500 msec, corresponding to a frequency range 
of 5.10 to 20.0 kc. Ignition duration of the pumping tube was 
close to 1 .2 msec. The results show that if the time of pumping 
for the generation of the first pulse is 400 msec, generation of 
successive pulses can be obtained with 50 msec pumping 
times. It also appears that the 20 kc frequency is not an upper 
limit. J.M.D. 

N6S-33421# Hughes Research Labs.. Malibu. Calif 

LASER DEVICES EXPLORATORY INVESTIGATION Interim 

E ng i n e eri ng Report, 5 Apr.-30 Jul. 1965 

Viktor Evtuhov [1965] 28 p refs 

(Contract AF 33(657)- 1 1650) 

(IER-7; AD-468754) 

The operating life of the cw ruby laser has been extended 
to several hours at full power output, and to periods exceeding 
40 hours at reduced power output. An increase in incremental 
efficiency from — 5 mW/ 100 W input to — 15 mW/ 100 W has 
been obtained by increasing the output coupling. No corre- 
sponding increase in the absolute power output has been ob- 
tained. however, primarily because of difficulties with the pump 
lamps. In attempts to improve the operation of the cw ruby 
laser, a number of different cavity geometries, ruby rods, and 
pump lamps have been experimentally investigated. The 
greatest difficulties were found to be associated with the pump 
lamps. Calculations were performed involving comparisons 
of the pulse and cw thresholds for ruby as well as the power 
outputs from three- and four-level systems. Experiments on 
transverse mode hopping in the cw ruby laser have been per- 
formed. In general, mode hopping was found to be less ex- 
tensive in the cw laser than in the pulsed laser. Author 

N65-33571 Spectra- Physics. Inc.. Mountainview. Calif. 

AN INFORMATION NOTE ON AN AIRBORNE LASER TER- 
RAIN PROFILER FOR MICRO-RELIEF STUDIES 

Robert C. Rempel and Alan K. Parker (Aero Service Corp., Phila- 
delphia) in Mich. Univ. Proc. of the 3d Symp. on Remote 
Sensing of Environment Feb. 1965 p 321-338 Prepared 
jointly with Aero Service Corp.. Philadelphia (See N65-33550 
22-13) 

A gas laser ranging device which gives very high accuracy 
differential terrain height information from an airborne plat- 
form is presented. This presentation covers the airborne and 
ground test results of a feasibility model, and the development 
and probable performance of the final production model. A dis- 
cussion of the instrument's direct applications to remote sens- 
ing and its use in conjunction with existing devices to improve 
their utility is presented. Author 

N65-33686# Space Technology Labs., Inc., Redondo Beach. 
Calif. Physical Electronics Lab. 

RESEARCH ON CHARGE PARTICLE DIAGNOSTICS 
Progress Report No. 4. 1-41 Jen. 1964 
R. F. Wuerker [1964] 4p ref 
(Contract AF 33(6151-1035) 

(STL-41 27-6004-SU-000; AD-460936) 

Experimental studies of the solid-state laser system which 
was put into operation and tested as a generator of intense 
single shot multimegawatt nanosecond radiation pulses, are 
reported. Satisfactory operation in this mode was verified by 
directing light onto a whitened surface and observing the scat- 
tered radiation with a biplanar photodiode. The gain of the 
laser rods was measured as a function of input energy to the 
flash lamp by insertion of neutral density filters into the optical 


resonant cavity and determined, experimentally, from the 
threshold for onset of stimulated emission. Tests verified that 
the crystals were not uniform, but consisted of hot and cold 
regions. The hot regions had a gain which increased linearly 
with energy to the flash tube. At an input of 5000 joules, meas- 
urements verified a gain of 5 along the hot regions of the 
crystal. The cold region saturated at gains of 3 to 4. The meas- 
ured gain and recorded pulse shape were in agreement with 
theoretical predictions. S C.W. 


N 65-33 7 10*# Massachusetts Inst, of Tech.. Cambridge. 
STIMULATED BRILLOUIN SCATTERING IN LIQUIDS 
E. Garmire and C. H. lownes [1964) 11 p refs Submiiied for 
Publication 

(Grant NsG-330; Contract AF 19(628)-401 1 ) 

(NASA-C R-58214) CFSTI: HC $ 1.00/M F $0.50 CSCL 20E 
Stimulated Brillouin scattering of intense laser light, with 
a build-up of coherent hypersonic waves, was observed in a 
number of liquids in an arrangement which allows multiple 
Brillouin scattering processes and precise measurement of the 
velocity of hypersonic waves. In solids, a single scattering of 
the incident light was observed, with a shift to lower frequencies 
equal to the frequency of the acoustic wave. In liquids, eight 
orders of successively scattered light waves appear. Each order 
was generated backward from the incident wave and found its 
way back to the laser cavity where it was amplified. A giant 
pulse ruby laser provided the incident light in an experimental 
arrangement. A glass flat with parallel sides was introduced 
into the beam as an additional optical resonator in order to 
separate longitudinal modes and produced a single mode with 
a frequency spread less than .04 cm -1 . Stimulated Brillouin 
scattering was also observed with the ruby laser under normal 
operation, but the giant pulse system was used for measure- 
ments of frequency shifts due to high spectral purity. R.W.H. 


N65-33773# New York Univ., N. Y. Electron Tube Group. 

PROJECTS DEALING WITH ADVANCED ELECTRON DEVICE 

TECHNOLOGY Status Report 

Feb. 1965 49 p refs 

(Contract DA-28-043-AMC-00039(E)> 

(SR-85; AD-463584) 

Advanced electron device technology is considered in 
summaries of government-sponsored projects and some 
related abstracts from non-government publications. Projects 
are divided into three general categories; development, 
evaluation, and production; device rating, reliability, life, and 
environmental studies; and device techniques and studies of 
related phenomena. Low and high power, microwave, passive, 
and special devices are discussed Three projects dealing with 
optical masers are summarized. M.W.R. 


N 65-33895# Westinghouse Electric Corp., Baltimore, Md. 
Aerospace Div. 

DEVELOPMENT OF MILLIMETER AND SUBMILLIMETER 
MASER DEVICES Interim Technical Report No. 7 

W. E. Hughes. C. R. Kremenek. and W. E. Richards Wright- Pat- 
terson AFB, Ohio, Electron. Techno). Lab., Jul. 1965 38 p 

refs 

(Contract AF 33(857)- 10472) 

(Rept.-490G; AD-618066) 

During this reporting period the major effort has been di- 
rected toward improving measuring techniques for a zero field 
81 -gc maser and a 9.3-gc maser. The improved techniques in- 
clude new cavity designs, improved superheterodyne receivers, 
new dewar designs, and more reliable operation. Each im- 
provement is described in detail in the body of this report. 

Author 
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N65-33899* Purdue Univ.. Lafayette, Ind. Quantum Electronics 
Lab. 

NONLINEAR INTERACTION OF LASER BEAM WITH 
SOLIDS Final Report, Apr. 1. 1963-Jun. 30. 1965 

A K Kamal and M. Subramanian 30 Jun 1965 47 p refs 
(Contract Nonr-1 100(24); ARPA Order 306-62. Proj. Defender) 
(AD-618473) 

The first and extensively studied phenomenon is the non- 
linear dc polarization that is caused by the second order non- 
linear polarization. The quartz crystal is chosen as the dielectric 
medium. A quantitative relationship between the dc polarization 
and the intensity of the propagating laser beam is given A 
convenient method of detecting dc polarization is presented 
With this technique the elements of the second order polari- 
zation coefficient can be determined experimentally. Prelim- 
inary experimental results on the correlation between the 
spikingsin the dc polarization and in the fundamental frequency 
of laser oscillation are presented. The second type of nonlinear 
polarization presented in this report is the initiation of a study 
on the generation of subharmonics at optical frequencies using 
high intensity laser sources. Author 


N65-33916# Stanford Univ , Calif. Microwave Lab. 

UNSTABLE OPTICAL RESONATORS FOR LASER APPLI- 
CATIONS 

A. E. Siegman Sep. 1964 43 p refs 

(Contracts AF 33(61 5)-141 1 ; DA 36-039-SC 90839) 

(ML-1227; AD-460878) 

A simple geometrical analysis developed which describes 
the lowest-order transverse mode in an arbitrary unstable 
optical resonator of large Fresnel number. The lowest mode is 
assumed to consist of two oppositely traveling spherical waves 
which uniformly illuminate the two end mirrors. The centers of 
curvature of these two waves (which are not in general the 
mirror centers of curvature) are found by requiring that each 
center be the image of the other upon reflection from the 
appropriate spherical end mirror. The resonator losses, found 
from simple geometrical considerations, are given by simple 
analytical expressions and are entirely independent of the 
mirror sizes. The equi-loss contours on the usual mode chart 
are hyperbolae The present results agree well with more exact 
results calculated by Fox and Li for the unstable case, and 
with experimental results on a ruby laser having a divergent 
spherical surface ground directly onto the ruby rod. Unstable 
resonators of this type appear potentially useful for transverse 
mode control and for diffraction output coupling. Author 

N65-33996# Air Force Inst, of Tech., Wright-Patterson AFB, 
Ohio. School of Engineering. 

INVESTIGATIONS OF A SODIUM-MERCURY METAL 
VAPOR LASER 

Clinton Tucker Meneely (M S. Thesis) Mar. 1965 60 p refs 
(SP/PH-65-1 5; AD-617950) 

While many gaseous lasers have been developed using 
noble gases, relatively few gaseous lasers have been developed 
which operated on metallic vapors, perhaps because of the 
technical difficulties involved Much of the basic research into 
metallic energy level systems and their interactions with other 
systems has been done long ago by the early spectroscopists. 
Their findings need only to be reappraised in the light of laser 
theory to be useful. It is shown that the "technical difficulties" 
involved in metallic vapor systems can probably be overcome 
with careful equipment design. TAB 


N65-33997# Autonetics, Downey, Calif 

OCCUPATIONAL LASER HAZARDS— A SURVEY OF THE 
LITERATURE 

Marnelle Kinney 7 Jul .1965 21 p refs 
(T5-1 245/31 1 1 ; AD-617913) 


The need for guidelines to protect personnel involved in 
laser research is generally recognized The literature reveals, 
however, that views differ as to what precautions should be 
required This bibliography contains 48 entries arranged alpha- 
betically by author, and includes papers published in the open 
literature and reports which may be obtained through the De- 
fense Documentation Center The period of time covered is from 
1956 through May 1965. Author 


N65-34075# Library of Congress. Washington. D C Aero- 
space Technology Div. 

FOREIGN SCIENCE BULLETIN. VOLUME I. NO. 9 A 
Monthly Review of Selected Foreign Scientific and Technical 
Literature 

Sep 1 965 9 1 p refs 


CONTENTS 

1. COMBUSTION INSTABILITY IN SOLID-PROPEL- 
LANT ROCKETS P Vantoch p 1-29 refs (See N65-34076 
22-28) 


2. SOVIET RESEARCH ON BALL LIGHTNING A. Iwan- 
ovsky p 30-41 refs (See N65-34077 22-25) 

3. NEW DATA ON THE 11-YEAR SOLAR ACTIVITY 
CYCLE E Gelins p 42-50 refs (See N65-34078 22 29) 

4 NOCTILUCENT CLOUD RESEARCH D W Michaels 
p 51-55 refs (See N65-34079 22-1 3) 

5. INTERSTELLAR COMMUNICATIONS V Mutschall 
p 56-63 refs (See N65-34080 22-30) 


6. GIANT PULSES FROM A NEODYMIUM 
A PHOTOSENSITIVE LIQUID Q-SWITCH 
p 64-66 refs (See N65-34081 22 16) 

7 SOVIET HYDROFOILS G Erleman 
(See N65-34082 22-34) 


LASER WITH 
J G Kourilo 

p 67-72 refs 


N65-34081 Library of Congress. Washington. D. C Aero- 
space Technology Div. 

GIANT PULSES FROM A NEODYMIUM LASER WITH A 
PHOTOSENSITIVE LIQUID Q SWITCH 

John G. Kourilo In its Foreign Sci Bull., V. 1. No. 9 Sep. 
1965 p 64-66 refs (See N65-34075 22-34) 

Two Soviet experimental studies are compared with a 
similar U. S. study on producing giant pulses from a neo- 
dymium-doped glass laser with the aid of reversibly bleachable 
polymethine dye solutions. Similarities in the experimental 
setup and some characteristics of the laser emission were 
noted in both the Soviet and the U. S studies The stated pur- 
pose of the Soviet studies was to achieve a pulse effect in 
a neodymium laser similar to that previously produced in a 
ruby laser with reversibly bleachable phthalocyamne or kryp- 
tocyanine solutions The most significant Soviet achieve- 
ment was a single, symmetric pulse of 35-nsec width and 
5-Mw peak power produced with the same polymethine dye 
as in the U S. study The energy output of this pulse was 
7% of the total ordinary laser output Author 


N65-34084# Linde Co.. Indianapolis. Ind. Speedway Labs 

CZOCHRALSKI GROWTH OF LaAI0 3 Final Report. Jan- 
May 1 965 

C. D Brandle 9 Jul 1965 26 p 

(Contract Nonr-4793(00); ARPA Order 306; Proj Defender) 
(SRC R-65-4; AD-617957) 

The objective of this program was to explore the possibility 
of growing high optical quality LaAI0 3 by the Czochralski 
method The techniques developed for ruby growth were found 
to be directly translatable to LaAI0 3 with no apparent limi- 
tations imposed by the use of a crucible Undoped and doped 
(Cr 3 + , Eu 3 + ) crystals of various orientations were grown. 
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Two major defects were encountered color centers and twin- 
ning Color centers were eliminated by using high purity start- 
ing materials in combination with selected growth and post- 
growth treatment Two mechanisms for forming color centers 
are proposed and their relation to LaAI0 3 defect chemistry is 
discussed The dominant twin planes have been identified to 
be those of the (100) system Their relation to the crystal struc- 
ture of LaAl03 has been elucidated Isolated attempts were 
made to grow BiA >03 and PrAI03 to determine if twinning 
might be a problem in these potential host compositions; other 
growth problems were encountered indicating that an answer 
could be obtained only by an extensive effort beyond the bounds 
of the present program Author 

N65-34108# Northeastern umv.. Boston, Mass. 

RESEARCH ON STORAGE DIODE LASERS Final Tech 
nical Summary Report. 1 Apr. 1963-15 May 1964 

Richard G Seed and Karl M Hergenrother [1964) 50 p refs 
(Contract Nonr-4106(02); ARPA Order 306-62; Proj Defender) 
(AD-618297) 

Research on a proposed storage diode laser is described in 
detail The desirability of such a device in many potential appli- 
cations is discussed The design theory is presented in detail 
Representative estimated numbers are presented Four possi- 
ble storage diode laser configurations are described, of which 
the most promising involves a low current storage pulse and 
high current trigger pulse in a long lifetime material. The pos- 
sibility of obtaining long lifetime by the shift from direct to in- 
direct transition is discussed Negative experimental results 
with extreme high current pulses in germanium and silicon are 
presented Additional experiments required for proof are de- 
scribed Related experimental results on the observation of 
reverse emission of gallium arsenide, and on the shift of the 
absorption edge in germanium are presented. The design of 
diode laser pulsers is reviewed in general. Three specific 
circuit configurations are presented. An electrical double pulser 
is described And finally the technology of image converters 
and coolers used is described Author 

N65-34155# Florence Univ. (Italy). Istituto di Onde Elet- 
tromagnetiche 

RESEARCH ON OPEN RESONATORS. PART I: THEORY 

OF FLAT ROOF RESONATORS PART II: EXPERIMENTAL 
TESTS OF MICROWAVE MODELS OF OPTICAL RESON 
ATORS Interim Scientific Report No. 1 

G Toraldo di Francia. P. F Checcacci. and A M Scheggi May 
1965 35 p refs 
(Contract AF 61(052)-871) 

(AFCRL-65-568; AD-619879) CFSTI HC S2 00/MF $0 50 
A microwave or laser resonator with flat-roof mirrors is 
theoretically discussed. When the angle of the roof is ex- 
tremely small, on the order of 10“ ^ radians for microwaves or 
10~ 3 -10 -6 radians for optics, this resonator has some fea- 
tures in common with the confocal resonator A scaling 
method is applied to the study of the characteristics of a laser 
resonator Experimental tests performed on a F.-P. resonator 
with plane square mirrors operating in the X-band are de- 
scribed. Measurements of frequency and quality factors of the 
resonator modes along with field distributions are reported 
and the results discussed. Particularly the close correlation 
between mirror deformations and field patterns is shown. 

Author 

N65-34184# Korad Corp.. Santa Monica. Calif. 

GaAs LASER DIODES Quarterly Progress Report, 1 Jan.- 
31 Mar. 1965 

R. A Sehr Fort Monmouth. N. J . Army Electron. Command 
[1965] 24 p refs 

(Contract DA-28-043-AMC-00235(E)) 

(QPR-3; AD-619532) 


Three different methods of junction formation were em- 
ployed to obtain GaAs laser diodes for room temperature opera- 
tion and include diffusion of An into an n-type substrate under 
arsenic pressures of about 10 atmospheres, deposition of an 
n-type layer onto a p-type substrate from a liquid Ga melt, and 
vapor epitaxial growth of an n-type layer onto a p-type substrate. 
The initial results of these measurements indicate thaT~the 
high pressure diffused junctions yield room temperature laser 
diodes of comparable performance to those in which the junc- 
tion is grown by liquid solution epitaxy. Laser diodes in which 
the p-n junction was formed by vapor phase epitaxy i|#d not 
lase at room temperature. Author 


NS5-34132# Joint Publications Research Service. w*«hinnton 
DC 

TRANSLATIONS ON COMMUNIST CHINA’S SCIENCE 
AND TECHNOLOGY No. 220 

29 Sep. 1965 27 p refs Transl. into ENGLISH from Ts'e- 
Liang Chi Ti-Ch'iu Wu-Li Chi-K'an (Peking), no. 1. Feb. 1965 
p 96-1 12 

(JPRS-32185; TT-65-32676) CFSTI: $2.00 

A review of the principles and development of the laser is 
presented. The use of lasers for the measurement of distance, 
angle, height, and geodetic surveying is also proposed. It was 
pointed out that in planning for laser application in survey 
work, the control, filtering, receiving, converting, and indicating 
systems must be adapted, and the effect of dense atmos- 
phere on laser beams better understood. W.M.R. 


N65-34473# Korad Corp.. Santa Monica. Calif. 

INORGANIC LASER MATERIALS Interim Engineering Re- 
port, 1 Dec. 1964—31 Mar. 1965 

Wright-Patterson AFB, Ohio. AF Avionics Lab., 15 Apr. 1965 
49 p refs 

(Contract AF 33(61 5)-1 967) 

(AD -466008) 

Laser operation was achieved with two unary oxides 
(Gd20 3 and La20 3 ) doped with Nd +3 and emphasis is being 
placed on improvement of crystal quality and performance effi- 
ciency of these hosts, as well as the extension of this work to 
other primary additives. A study was undertaken of multiple dop- 
ing effects (sensitized fluorescence), with emphasis on the sys- 
tem Er+3 ,j m +3 Since the effect of the Er +3 enhancement 
on Tm +3 fluorescence was found to increase with Er +3 
concentration, it was decided to proceed to the limiting case 
where the entire host lattice acts as a sensitizer. Crystal growth 
of this system was initiated, and pulsed and continuous wave 
laser operation of this material was achieved. In the case of 
binary oxides, theoretical and experimental research is being 
conducted to evaluate GdAI0 3 . Mg0-Al20 3 . and BeO-AI 2 03 
as laser hosts A simultaneous study of hybridized growth 
techniques is accompanying this activity to cope with the 
manifold problems associated with crystal growth of polynary 
oxides. R.N.A. 

N65-34674# Kollsman Instrument Corp., Elmhurst. N. Y. 

SIMULATOR, WEAPON, FIRING AND RANGING (LASER) 
SYSTEM 

Port Washington. N. Y., Naval Training Device Center. Mar. 
1965 92 p refs 
(Contract N61339-1311) 

(NAVTRADEVCEN-131 1-1; AD-619164) 

This report describes Kollsman's Laser Weapon Simulator 
system — a device developed around a laser that simulates 
the important effects of a tankgun fired at a target, and ac- 
cordingly enhances the training of tank gunners. The theory 
of operation of the laser (plus optics), and the associated 
power supply, is presented in detail. Procedures for installing 
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the simulator system on the tank and the target in the down- 
range area, for performing pre-operation checkout, adjust- 
ment, and alignment, for conducting training exercises, and for 
troubleshooting and repairing the equipment, are also pro- 
vided in detail. Safety precautions necessary in aligning, 
operating, and repairing the equipment are carefully noted. 
Described are the test procedures used and the results ob- 
tained m an experiment to determine the energy reflected from 
a retroreflector (Scotchlite) located two hundred feet away 
from the Laser Weapon Fire Simulator as measured by a 
detector located adjacent to the laser source The detector, 
a photomultiplier, established that 0.18 X 10 -8 joules would 
fall on the unaided eye of the trainee and this energy level is 
shown to be safe. Author 

N65-34688# Sperry Rand Research Center, Sudbury, Mass. 

INVESTIGATION OF THE ELECTRICAL AND OPTICAL 
PROPERTIES OF JUNCTIONS IN VAPOR-DEPOSITED 
COMPOUND SEMICONDUCTORS Final Report. 1 Jun. 1964- 
31 May 1965 

Henry T.Minden Jun 1965 34 p refs 
(Contract AF 19(6281-4189) 

(SRRC-RR-65-52; AFC R L-65-498; AD-619717) 

Germanium was epitaxially deposited on gallium arsenide 
by means of the hydrogen reduction of GeCI 4 . Above 800° , 
germanium reacted with the GaAs seed to form a black powder 
Proper deposition was observed below about 750° . Nonetheless, 
cross doping of the Ge layer by gallium was observed even 
at deposition temperatures as low as 670° ; the heterojunctions 
showed tunnel diode characteristics. Deliberately doped junc- 
tions of p-Ge on n-GaAs showed the l-V characteristics of 
Ge junctions, while the photovoltaic response was that of a 
GaAs junction. The voltage sign of the response was that of 
normal p-n junctions. An apparatus is described for the epi- 
taxial deposition of GaAs. The conditions for the preparation 
of high-purity, smooth layers are described, and doping tech- 
niques are given. Epitaxial lasers were made by the deposition 
of zinc-doped epitaxial layers on n-type GaAs substrates 
Junctions diffused into high-purity layers showed low-leakage 
currents, and some negative resistance characteristics were 
observed, Author 


N65-34706# Air Force Systems Command. Kirtland, AFB, 
N. Mex. Air Force Weapons Lab. 

PULSE LASER INSTRUMENTATION Technical Report. Apr. 
1962-Dec. 1963 

Charles W. Bruce and Earl H Collet Jun 1965 67 p refs 

(ARPA Order 313) 

(WL-TR-64-127; AD-618031) 

The development of the techniques and devices used to 
measure pulse laser output is described. Included are discus- 
sions of principles, physical design, associated circuitry, and 
impedance-matching techniques. The instrumentation system 
consists of a total beam calorimeter suited to the laser energy 
range and an integrator whose signal is correlated to the 
calorimeter measurement. The calorimeter is either an ab- 
sorbing surface or volume arranged so that the energy is 
well trapped. The surface absorber is a thermally isolated 
hollow silver sphere whose inner surface has been highly 
polished and whose heat capacity can be accurately cal- 
culated. The laser beam is admitted into the sphere at the 
focal point of a short-focal-length lens through a very small 
hole off center of the sphere The volume absorber is cone- 
shaped as a result of various requirements and considerations. 
Thermistors or thermocouples are used to measure the re- 
sultant temperature rise. The use of these devices has several 
merits, chiefly high accuracy, stability, and relative simplicity. 
In addition, the devices lend themselves to the measurement 
of a wide range of energy densities. Author 


N65-34713# Minnesota Umv. Minneapolis Dept of Elec- 
trical Engineering 

A THEORETICAL EXAMINATION OF OFF-AXIAL DIREC- 
TIONALITY IN LIGHT FROM OPTICAL MASERS 

Chandra M Varma and R J Collins (M S. Thesis) [1964] 63 p 
refs 

(Contract Nonr-710(61 )) 

(TR-2: AD-618632) 

An explanation is suggested for the appearance of highly 
directional off-axial radiation from solid state optical masers 
of circular cross section which takes the form of rings in the 
far field The rings are due to the propagation of high order 
TE and TM mode in the cavity This is established by calcu- 
lating the far field pattern when the distribution characteris- 
tic of such modes exists at the aperature of optical masers. 
The ring angle was related to the mode order The rings ap- 
pearance at discrete angles was explained by proving that the 
frequency degeneracy in a multimode cavity is dependent on 
the angle that wave vectors make with the axis There are cer- 
tain discrete angles at which the degeneracy is high and modes 
corresponding to such angles will be preferentially selected 
It is shown that the amount of degeneracy at any particular 
angle depends on the type of nonuniformity in the reflectiv- 
ity of the mirrors Nonuniformities in the gam distribution 
inside the cavity lead to mode mixing with the creation of 
new modes with reduced thresholds of oscillation The effect 
is larger for medium nonuniformities than for mirror nonuni- 
formities by a factor proportional to the cavity length. R.N A. 


N65-34867# Cornell Umv . Ithaca. N Y Lab of Atomic and 
Solid State Physics. 

DECAY OF LASER-INDUCED EXCITATIONS OF F-CENTERS 
Technical Report No. 3 

Dietmar Frohlich and Herbert Mahr 30 Jul. 1965 23 p refs 
(Contract Nonr-401 (47)) 

(MSC-387 ; AD-619072) 

A strong population of excited F-center states is achieved 
in various alkali halides using a short intense pulse of a Q- 
switched ruby laser During the presence of the excited F- 
centers the time dependence of their decay is measured with a 
fast-recording spectrometer. This is done by monitoring the 
absorption changes connected with the ground state or excited 
state populations. Using this method for crystals containing 
low F-center concentrations the lifetime of the excited state 
of F-centers in Kl. Rbl, Csl, RbBr and CsF is measured from 
7° K to about 80° K by monitoring absorption changes in the 
region of the 0-. the /J*- and the F-band. respectively. For Kl 
samples containing high F-center concentrations it is found 
that the decay curves are nonexponential. Author 

N65-34887# Stanford Umv , Calif Microwave Lab 
MICROWAVE RESEARCH Quarterly Status Report No. 25. 
1 Feb.-30 Apr. 1965 
Jul. 1965 14 p refs 
(Contract Nonr-225(48)) 

(ML-1351; AD-618709) 

Progress is reported on acoustic wave amplification, op- 
tical masers, tunable lasers, electron-proton interactions, semi- 
conductors, geometric optics, and solid state plasma studies. 
Among the specific accomplishments was the investigation of 
a number of commercial diffused and alloyed planar p-n junc- 
tions in which microwave radiation was found. The spectrum 
of the emitted radiation was estimated to reach as far as 20 
to 30 kMc. The power output of these diodes under pulsed 
operation was of the order of one mW at X-band frequencies 
Also, attention was focused on liquids with known Raman char- 
acteristics No Stokes output was observed characteristic of 
an infrared transition in either benzene or chloroform. Benzene 
has a molecular center-of-symmetry and therefore no tuning 
should be possible. E.E.B. 
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N65-35043# Library of Congress. Washington. D C Aero- 
space Technology Div 

DIFFRACTION SYNCHRONIZATION OF LASERS Trans 
lattons of Soviet -Bloc Scientific and Technical Literature 
N G Basov et al 16Jul 1965 8 p refs Transl into ENGLISH 
from Dokl Akad Nauk SSSR (Moscow), v 161. no 3. 1965 
p 556-559 

(ATD-T-65-47 AD-618389) 

Conditions are given for the existence of a radiating mirror 
laser in which a semiconducting layer is applied directly to the 
mirrors of the resonator: the said layer being divided by ab 
sorbing partitions into separate isolated cells Such an arrange- 
ment increases the efficiency of large semiconductor lasers 
while suppressing parasitic generation in the plane of the mir- 
ror i he diffraction coupling coefficient cf eper* resonators is 
calculated, and the stability conditions of the synchronized sys- 
tem are determined TAB 


N65-35172# California Umv . Berkeley Space Sciences Lab 
ON THE USE OF RUTILE AS AN 8MM MASER MATERIAL 

Toshio Hon and Joseph' Wakabayashi 20 Nov 1964 103 p 

refs revised its Ser No 5. Issue No 39 
(Contract Nonr-222(54)> 

(AD-619191) 

This report is to present some considerations and experi- 
ments which were made in the course of design of an 8 mm 
traveling wave maser for radio astronomy application In Part 
I a brief review of solid state maser theory and paramagnetic 
resonances wili be made In Part II some examples of the 
application of the spin Hamiltonian of paramagnetic material 
to maser design will be presented Also, frequency characteris- 
tics of quarter wave matching transformers will be considered. 
At the end of Part II. the present scheme of impedance match- 
ing between standard waveguide to maser amplifier will be 
presented. In Part Hi. some experiments which have been 
done to support the matching design determination of crystal 
axis by Laue back reflection method; measurement of dielectric 
constant of materials which will be used in constructing maser 
amplifiers Also, experimental considerations on broad band 
matching will be presented Author 


N65-35256*# Stanford Umv.. Calif. Dept of Physics. 

DIRECT MEASUREMENT OF XENON FLASHTUBE OPACITY 
J L Emmett. A L Schawlow, and E h H. Weinberg (ONR. San 
Francisco) [ 1 964] 21 p refs Submitted for Publication 
(Grant NsG-331 ) 

( N ASA -CR -5691 7) CFSTI HC $1 00/MF $0.50 CSCL 09A 
The optical transmission of a xenon flashtube has been 
measured at wavelengths from 2500 A to 10000 A and at cur- 
rents up to 5000 amperes per cm 2 . It is found that the ab- 
sorption increases with current and with wavelength Above 
about 5000 A and a current of 4000 amperes per cm 2 , a dis- 
charge tube 1 cm thick is nearly opaque At shorter wavelengths 
or lower currents, the discharge is fairly transparent Author 


N65-35355*# Hughes Research Labs., Malibu Beach. Calif. 

INVESTIGATION OF THE DC-EXCITED XENON LASER 

Final Report, 24 Mar. 1964-24 Mar. 1965 

Peter 0. Clark. Richard A. Hubach. and James Y. Wada Apr. 

1965 81 p refs Prepared for J PL 

(Contracts NAS7-100; JPL-950803) 

(NASA-CR -67298) CFSTI: HC $3.00/MF $0.75 CSCL 20E 
Electron energy distributions in helium-neon and xenon gas 
laser discharges are found to be nearly Maxwellian for small 
values of R p . a product of the radius and the pressure. For 
larger R p values, distributions deviate strongly from the Max- 
wellian. Plasma boundary effect and electron-neutral elastic 
collisions, the most important factors in forming the electron 


energy distribution in laser discharges, are theoretically formu- 
lated by consideration of energy conservation The theory ex- 
plains the observed dependence of the distribution as a function 
of R p . and experimental results are in reasonable agreement 
with this theory. Among the new discharge configuration de- 
signed and constructed were three hollow cathode discharge 
tubes and a pentode laser. None of these produced measur- 
able output power or gain at 3 5080 m even though they re- 
quired a much larger input power than glow discharge tubes 
of comparable size It was. therefore, concluded that the stand- 
ard dc-excited glow discharge is the most effective and efficient 
gas laser discharge. M.W R 


N55 35423 ff Cornel! Uniy . Ithaca N Y Lab of Atomic and 
Solid State Physics. 

[EXCITED STATE SPECTROSCOPY USING A Q SWITCHED 
RUBY LASER. LOCALIZED EXCITONS IN MIXED ALKALI 
HALIDES] Progress Report, Oct. 1. 1964-Sep 30. 1965 

Paul L Hartman and Herbert Mahr Jun. 1965 7 p refs 
(Contract Nonr-401 (47)) 

(AD-619198) 

Studies in the following areas are summarized: light ab- 
sorption in the presence of excited states (strongly populated 
using a Q-switched laser) in Kl. Csl. and RbBr? lifetimes of 
the relaxed excited state of F-centers in Kl. Csl. RbBr and 
CsF. absorption edge of I in KBr single crystals: process of 
F-center formation with ultraviolet light of mixed and pure 
alkali halides Author 

N65-35429# United Aircraft Corp., East Hartford. Conn. Re- 
search Labs. 

RESEARCH PROGRAM ON NEW PEROVSKITE LASER 
HOST MATERIALS OF THE A[B' 05 B" 0 5 ]0 3 -TYPE 
HAVING CUBIC CENTROSYMMETRIC LATTICE SITES 
Final Report. Aug. 1. 1964-Jul. 31. 1965 

F. S. Galasso. G. K. Layden. and D. E. Flinchbaugh Jul. 1965 
1 19 p refs 

(Contract Nonr-4606(00); ARPA Order 306) 

(U AC RL-D91 0269-5; AD-618936) 

Powders of perovskite-type compounds having the gen- 
eral formula Ba(B o. 5 ^ a o s)03- where B' is a trivalent rare 
earth cation. In 3 + . Y 3+ . or Sc 3+ , were doped with trivalent 
laser activating ions and the fluorescent lifetimes were meas- 
ured. The values and long life-times obtained for other rare 
earth doped phases of this type indicate that some of them 
may make promising laser materials In addition, the optical 
properties of a number of other complex perovskite phases 
and some non-perovskite phases were measured. Studies in- 
volving flux growth crystals were also made. In the first in- 
vestigations. small, discolored crystals of Ba(La 0 5 Ta 0 b)0 3 . 
Ba(Gd 0 5 Ta 0 5 )0 3 , Ba(Lu 0 .5 Ta 0.5>°3- Ba(Sc 0 5 Ta 0 5 )0 3 . 
and Ba(Y 0 sTa 0 5 )0 3 were grown from a BaF 2 flux. After de- 
tailed phase diagram studies of the Ba 0 -YTa 04 ~B 2 0 3 and 
Ba0-LuTa0 4 -B 2 0 3 systems, clear single crystals of doped 
Ba(Yo 5 Ta 0 5 )0 3 and Ba(LuQ 5 Tao.s)0 3 were grown from a 
B 2 0 3 flux by slow cooling In addition, a larger single crys- 
tal of Ba(Y 0 5 Ta 0 5 ) 0 3 was grown by a modified Czochral- 
ski technique. Author 

N65-35445# Michigan Univ.. Ann Arbor. 

OPTICAL RECTIFICATION 

Michael Bass (PhD. Thesis) [1964] 52 p refs 

(Contract AT( 1 1-1)-1112) 

(TID-21807) 

Optical rectification, or the dc effect, was studied in crystals 
of KDP (potassium dihydrogen phosphate), deuterated KDP. 
CdS, Cd(So 75 “I" S e o25)- and ZnTe using a one megawatt 
beam from a ruby laser. The detection procedure entailed 
mounting the crystal as the dielectric in a parallel plate capaci- 
tor and measuring the voltage induced by the dc polarization. 
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The relation between optical rectification and the linear electro- 
optic effect was experimentally verified in KDP and deuterated 
KDP Available linear electro-optic data for these crystals 
predicts values for their dc coefficients in good agreement with 
the measured results The temperature dependence of the 
dc effect in these crystals was identical with that of the linear 
electro-optic effect in the range from 120° to 300° K The 
quantum mechanical prediction was verified in CdS, Cd(So 75 
4- Seo 25^- anc * ZnTe These crystals have optical absorptions 
nearer the ruby laser frequency than does KDP. and exhibit 
larger optical rectification coefficients A large interferring 
signal observed in KDP using the neodymium laser may be 
due to a tertiary pyroelectric effect in the crystal stimulated 
by absorption of some of the laser beam energy R N.A 


N65-35528# Precision Instrument Co., Palo Alto. Calif 

COHERENT-LIGHT RECORDING TECHNIQUES Final Re- 
port. 1 Jan. -31 Dec. 1964 

C H Becker Griffiss AFB. N Y . RADC. Jun 1965 145 p refs 
(Contract AF 30( 6021-3272) 

(RADC-TR-65-130; AD 618919) 

Coherent-light recording/ reproducing comprises a two- 
dimensional quantum-mechanical data process of ultimate 
packing density and frequency bandwidth It is based on a 
continuous-wave single-mode <TEM 00 ) laser as the coherent 
light source for recording and reproducing Photographic 
coherent-light recording uses high-resolution microfilm as 
the recording medium. Diffraction-limited images of the laser 
are focused, electro-optically modulated, and swept over the 
photographic film A photographic negative of the recordings 
is reproduced by means of a coherent-light beam of the same 
wavelength used for recording, but of strongly reduced in- 
tensity. The feasibility of electro-optical scanning for coherent- 
light recording/ reproducing is investigated theoretically 
and experimentally Single-crystal barium titanate in the para- 
electric phase is used as wide-angle deflector material A con 
ventional servo control system is simulated, adjusting record- 
ing and reproducing to real time Author 


N65-35530# General Precision. Inc . Pleasantville, N Y 
GPL Div 

PUMPED TRANSFORMER LASERS Technical Summary Re- 
port No. 1. 1 Nov. 1 964—1 May 1965 

Cecil B. Ellis 17 May 1965 1 58 p refs 

(Contract Nonr-4718(00); ARPA Order 306; Proj. Defender) 
(G PL-A-31 -1 ; AD-618896) 

A new concept is presented and its analysis begun; the 
TRANSFORMER LASER. This arrangement is intended to 
convert the outputs from many lesser, and lower quality, 
auxiliary lasers into a single coherent plane-wavefront by 
absorption and re-emission in the normal transitions of a 
molecular gas medium Work during this contract period has 
dealt exclusively with analyses of suitable gaseous media to be 
pumped by a battery of Nd-glass lasers near 1.06 m The most 
promising gas molecule found so far for this purpose is CN. 
which would be obtained from the preparatory exposure of 
normal (CN )2 gas to a pulse of UV light. The analysis to date 
indicates a probable potential for operation at very useful 
power densities, but only a few of the possible questions about 
such a system have yet been explored Alternative choices for 
the gas medium might be Cs 2 or metastable nitrogen molecules 
Further analysis of these molecules as well as of CN is planned 
for the next period Author 

N65-35553# Minnesota Umv , Minneapolis Dept of Elec- 
trical Engineering 

FREQUENCY BEATS IN THE OFF AXIS MODES OF RUBY 
LASERS 


Donald Theodore Davis and R J Collins [1965) 63 p refs 
(Contract Nonr-7 10(61 )) 

(TR-3. AD-618633) 

The main purpose was to observe the beat frequencies be- 
tween off-axial modes, and see how parameters such as pump 
power and nonuniform reflectivity affect them The microwave 
frequency beats between these optical laser modes are meas- 
ured with a photodiode and compared with the values predicted 
by ideal cavity resonator theory The observed values are seen 
to agree very well with those predicted By selecting the proper 
nonuniform mirror reflectivity pattern, it was hoped that the 
thresholds of oscillation could be lowered for the local modes 
desired Four different silvering patterns were used on the 
cylindrical ruby rods The results indicate that it is possible to 
lower substantially the thresholds of oscillation of preselected 
modes with a proper choice of mirror silvering pattern, as long 
as the average reflectivity of the mirrors is not too drastically 
reduced Author 


N65-35642# Army Electronics Labs . Fort Monmouth. N J 

FURTHER CONSIDERATIONS ON REGENERATIVE RUBY 
LASER AMPLIFIERS 

H Jacobs. F A Brand. C Lo Cascio. G Novick. J Castro ( A r 
gentine Army) et al Mar 1965 39 p refs 
(ECOM-2575; AD-615112) 

A theoretical and experimental study has been carried 
out on laser amplification An ideal laser amplifier was previ- 
ously treated as a three-medium transmission system in which 
an electromagnetic wave was considered to travel through air, 
then through an active crystal during which time it under- 
went multiple internal reflections and finally through air 
again, all in a direction normal to the planar surfaces of the 
solid material Experiments have been initiated to investigate 
the validity of the theory using ruby at liquid nitrogen tempera- 
tures A transmission system was set up and by controlling 
the relative time delays in firing both rods, the properties of 
transmitted power gain were studied It was found that both 
the oscillator and amplifier rubies when uncoated, could be 
made to oscillate for about 100 ^sec giving a well-defined 
pulse of quasi CW operation The gain of the amplifier in- 
creased as the times of the input signal from the oscillator 
approached the time at which the amplifier went into oscil- 
lation With delay in signal relative to the amplifier oscillation 
period, an attenuation in transmission was observed Author 


N65-35846*# North American Aviation, Inc Downey. Calif. 
Space and Information Systems Div 

DEFINITION OF OPTICAL ATMOSPHERIC EFFECTS ON 
LASER PROPAGATION, VOLUME III 

H E Henry 4 Aug 1965 104 p refs 
(Contract NASw-977) 

(NASA-CR-67382; SID-65-1084 Vol III) CFSTI. HC $4 00/ 
MF $0 75 CSCL20E 

An extended review of types of measurements and limita- 
tions of atmospheric effects on optical propagation is given. 
A brief analysis of cloud transmittance indicated that for rel- 
atively thin clouds the major part of the transmitted signal is 
coherent, while for thick clouds the majority of the transmitted 
light is scattered The applicability of analytical work on wave 
propagation through a random media to the prediction of the 
time*power spectrum of the amplitude and phase fluctuations 
of a propagating wave is discussed, and recommendations 
for additional analyses are indicated It was concluded that 
ray optic methods could be used to provide a good approxima- 
tion to phase problems, but not to amplitude problems A 
method of acquiring and categorizing data related to the laser 
space communications study is also presented G G 
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N65-35989# Texas Instruments. Inc . Dallas. Apparatus 
Research and Development Lab 

LASER DISPLAY STUDY Final Report. 2 Jan. 1964-31 Jan. 

1 965 

C E Baker and H W Parker Gnffiss AFB. N Y . RADC. 

Jul 1965 58 p refs 
(Contract AF 30(602) 3271) 

(U l -903600-1 ; RADC-TR-65-169: AD-619443) 

The results of a program to develop a demonstration 
breadboard of a real-time, projection display system using a 
laser light source are presented The basic features of the 
selected approach are reviewed, and the required system per- 
formance is translated into component parameters Progress 
in techniques critical to the design of a successful breadboard, 
such as electro-optic light modulators, acoustic light oeam 
scanners, gas lasers, and fiber optics, is described The 
operation and evaluation of the breadboard model developed 
are made for continued work in view of favorable results to 
date Author 

N65-361 15# Joint Publications Research Service. Washing- 
ton. D C 

TRANSLATIONS ON COMMUNIST CHINA'S SCIENCE 
AND TECHNOLOGY. NO. 213 

2 Sep 1965 52 p refs Transl into ENGLISH of 4 articles from 
Chinese Pub! 

(JPRS-31 81 7 ; TT -65-32312) CFSTI: $2 00 
CONTENTS 

1 SOME PROBLEMS OF SOLID STATE CONTINUOUS 
STIMULATED EMISSION S.-h Liu p 1-23 refs (See N65- 
36116 24-16) 

2 REGENERATION OF THE SKELETAL MUSCLES J. Chu 
p 24-37 refs (See N65-361 17 24-04) 

3 ACOUSTICS T -y Ma p 38-43 (See N65-361 18 24-23) 

4 GRADUATION DESIGNS OF ENGINEERING STU- 
DENTS p 44-45 

N65-36116 Joint Publications Research Service. Washing- 
ton. DC 

SOME PROBLEMS OF SOLID STATE CONTINUOUS STIMU- 
LATED EMISSION 

Sung-hao Liu In its Transl on Communist China's Sci. and 
Techno!.. No. 213 2 Sep. 1965 p 1-23 refs Transl. into 
ENGLISH from K'o-hsueh T'ung-pao (Peking), no. -7. 20 Jul. 
1965 p 610-617 (See N65-36115 24-34) CFSTI: $200 

Some of the problems of solid state continuous stimulated 
emission are discussed Threshold power and output power of 
such emission, working materials for the production of stimu- 
lated emission in solids, light sources and light condensing sys- 
tems, cooling and heat dissipation, and the application of solid 
state continuous lasers are among the specific topics considered 

E E.B 

N65-36334# Royal Aircraft Establishment. Farnborough 
(England) 

SEMI-CONDUCTOR INJECTION LASERS AND LAMPS 

G. J Burrell May 1965 66 p refs 
(RAE-TR-65095) CFSTI HC $3 00/M F $0 75 

Theoretical aspects of stimulated and spontaneous emis- 
sion from semiconductors are discussed, in particular in 
relation to fundamental absorption coefficients. The physical 
mechanisms involved in radiative recombination of electrons 
and holes induced by injection at p-n junctions are described 
in relation to GaAs. Fabrication techniques for GaAs injection 
lasers and lamps are described in detail. Methods of operation 
and the measured properties of these devices are reported. 
Suitable semiconductors for use at room temperature as 
injection luminescent visible lamps are discussed, and the 
problems involved in producing such lamps together with means 
of solving these problems are indicated. Author 


N 65-36393* # College of William and Mary. Williamsburg. Va. 

MEASUREMENT OF LIGHT SCATTERED FROM A LASER 
BEAM BY THE ATMOSPHERE Semiannual Status Report 
No. 2, 1 Dec. 1964-31 May 1965 

James D Lawrence. Jr [1965] 10 p 
(Grant NsG-710) 

(NASA-CR -67498) CFSTI HC $1 00/M F $0 50 CSCL 20E 
Progress is reported on an investigation of properties of 
the earth s atmosphere by laser backscatter techniques During 
this period, the basic receiver and laser transmitter system 
was completed, a number of minor modifications were made, 
and a series of backscatter measurements were conducted with 
a low power ten megawatt laser system. The laser could not 
be adjusted to give single pulse output and consequently tbe 
observations made cannot be considered definitive However, 
the results are promising and are discussed R N.A 


N65-36734# International Business Machines Corp.. York- 
town Heights. N. Y. Thomas J Watson Research Center 

PHONON INTERACTIONS IN CRYSTALS Quarterly Progress 
Report. 15 Feb.-14 May 1965 

N. S Shiren. M Pomerantz. and R. J. von Gutfeld 11965] 
30 p refs 

(Contract DA-36-039-AMC-02280(E)) 


(Rept -8; AD-619273) 

The signal velocity of a maser amplified 16.45 Gc/sec 
ultrasonics has been measured. The measured velocity was 
unchanged from the off resonance value. Gams of as much 
as 23 db were obtained The observed velocity change for 15 
db absorption was 15%. A qualitative theory of signal veloc- 
ity has been derived and is in agreement with the observa- 
tions. The attenuation of microwave phonons due to inter- 
action with Ga acceptors in Ge has been observed. All the 
transverse and longitudinal waves propagating on the (100) 
and (110) directions show effects due to the impurities. The 
reproducibility of the measurements is rather poor, which 
may mean that there is some factor affecting the attenuation 
that is not yet appreciated. Heat pulses have been observed in 
Bi. Sb and germanium at about 4° K. Preliminary data on Bi 
and Sb leaves the question of whether electrons or phonons 
are the principal heat carriers unanswered. Heat pulse data 
for intrinsic germanium indicate that there is considerable 
Dhonon scattering though individual phonon modes are dis- 

Author(TAB) 


N65-36869# Air Force Systems Command. Wright-Patterson 
AFB. Ohio Foreign Technology Div. 

MASERS _ 

H G Basov. V. S. Zuyev, and K. K. Svidzmskiy 5 Apr. 19bb 
40 p refs Transl. into ENGLISH of chapters 1-3 from Mole- 
kulyarnyyeGeneratory.Tr. Fiz. Inst.. Akad. NaukSSSR (Moscow). 

v. 21. 1963 p 176-199 
(FTD-MT-64-330; AD-615213) 

The feasibility of creating a maser using inversional transi- 
tions in a beam of heavy ammonia (ND 3 ) was demonstrated 
using a working model of a maser on a molecular beam of ND 3 . 
On the basis of theoretical calculations it is shown that in a 
maser on a beam of ND 3 . conditions of self-excitation will be 
attained at reasonable parameters of the maser. Calculations 
>f the hyperfine structure of the inversional spectrum of ND 3 
were made, and derived data were used to analyze the absolute 
Stability of the maser. The possibility of increasing absolute 
stability by line selection or by isotopic substitution of N 
for N 15 : is discussed Included is a description of the installa- 
tion. and results of studies using the working model. Experi- 
mental and theoretical results were in good agreement. S.C.W. 
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STAR ENTRIES 


N66-10260* General Post Office, London (England) 

THE GOONHILLY DOWNS SPACE COMMUNICATIONS 
STATION 

W .1 Rrav F J D Tavlor et al In NASA Goddard Space 
Flight Center Relay I Program 1965 p 671-751 refs (See 
N66-10226 01-31) GPO HC $4.25 CFSTI MF $3 50 

A senes of papers deals with the Goonhilly Downs space 
communications station in Great Britain The station and its 
facilities are described including the steerable dish aerial, 
the mam control building and computer and control rooms, 
power supply, and system checking facilities. Design require- 
ments and considerations are given for the 85-ft steerable 
dish aerial . and discussions are included of the dish and support- 
ing structure, azimuth mount, elevation mechanical drive, and 
control system Calibration and testing procedures are presented 
Computing and data transmission for prediction steering of the 
aerial are discussed Other papers deal with beam-swinging 
facilities of the aerial, the circularly polarized diplexer for the 
aerial, and primary aerial feeds The waveguide feeder system, 
the 1 700 me transmitter, kow temperature thermal noise source, 
helium system of the maser installation, demodulating tech- 
niques. the traveling wave maser amplifier, and digital tech- 
niques used in aerial steering are also reported M W R 


N66-10395* Columbia Univ.. New York Columbia Radiation 
Lab 

AN OPTICALLY PUMPED Rb 87 MASER OSCILLATOR 

P Davidovits In NASA Goddard Space Flight Center Short- 
term Freq Stability 1965 5 p refs (See N66-10381 01-07) 
GPO: $1 75; CFSTI: MFS1.50 
(Contract DA-36-039-SC-90789) 

A self-sustained Rb 87 maser oscillator has been developed. 
The maser oscillates on the Rb 87 hyperfine transition frequency 
(approximately 6,835 Mc/sec). Because of its simplicity and 
potential frequency stability, the device promises to be a very 
useful frequency standard. Author 


N66-10581# Ohio State Univ Research Foundation. Colum- 
bus. Antenna Lab 

STIMULATED RAMAN SCATTERING AND RELATED NON- 
LINEAR OPTICAL EFFECTS 

D A Sealer 31 Jut. 1965 132 p refs 
(Contract AF 33(61 5)-2287) 

(Rept -1935-6; AD-470341) 

Through stimulated Raman scattering an optical maser 
becomes a source of power for narrowband electromagnetic 
radiation at frequencies separated from the frequency of the 
optical maser by integral multiples of the frequency of a molecu- 
lar vibrational resonance. The generation of radiation at these 
frequencies is accompanied by a power decrease in the opti- 
cal maser beam The significance of stimulated Raman scatter- 
ing to active device research and development is that it is a 
means of producing well-collimated intense narrowband optical 


beams comparable to the output of an optical maser but at fre- 
quencies differing from those of the optical masers Also, one 
must avoid establishing favorable conditions for the buildup of 
stimulated Raman scattering in optical systems in which only 
transmission of an intense optical beam is desired 

Author (TAB) 


N66-10583# Martin Co.. Orlando. Fla 

LASERS AND THEIR EFFECTS Annual Progress Report, 
1 Jul. 1963-1 Mar. 1964 

James H. Burkhalter 1 Apr 1964 50 p 
(Contract DA-49-193-MID-2456) 

(unoooa, AD-433218) 

The biological effects of lasers and laser radiation are 
described Design and construction of a research laser and 
associated instrumentation is included Important problems 
investigated for various biological researchers and the ap- 
proaches used are discussed Author 


N66-10766# Sylvama Electric Products. Inc .. Mountain 
View. Cahf Electronic Defense Labs 

TECHNIQUES FOR SUPER MODE OSCILLATION Interim 
Engineering Report. 1 Jun.-31 Aug. 1965 

Russell Targ. S E Hams, and B J Me Murtry {1965] 32 p 

refs 

(Contract AF 33(61 5)-2884) 

(IER-1; AD-620849) 

The work of this program is divided broadly between two 
main activities The first is to obtain a more complete under- 
standing of the physics governing the operation of the FM and 
super-mode lasers. The second is concerned with improving the 
techniques for coupling the modes of the FM laser and finding 
more efficient means for full power supermode conversion of 
the FM signal to a monochromatic output An FM modulator 
was designed and built for incorporation into the laser cavity 
which is approximately twenty times as efficient as the modu- 
lator used successfully in all previous FM experiments This 
modulator will permit work with lasers having many more 
oscillating modes than was previously possible An external 
modulator was designed to be used for supermode conversion 
This modulator is expected to have ten times the modulating 
capability of the previous super-mode modulators, alloing work 
with much higher power lasers Attempts were made to find 
alternate techniques for obtaining substantial power at a single 
frequency TAB 


N66 10779# California Inst, of Tech . Pasadena Quantum 
Electronics Lab 

NONLINEAR EFFECTS IN TRAVELING WAVE LASER AM- 
PLIFIERS Scientific Report No. 5 

D. H Close May 1965 216 p refs 
(Contract AF 49(638)-1 322) 

(A FOSR -65-0999; AD-621320) 

Using semiclassical radiation theory, a formalism similar to 
that used by Lamb in his Theory of an Optical Maser' is de- 
veloped for studying the amplification of vector traveling waves 
in a laser-type medium The effect of the medium on the waves 
is given in terms of space (or time) dependent field amplitudes 
and phases and a nonlinear index of refraction With particular 
emphasis on typical gaseous media, the effects of Doppler 
broadening are treated in detail for arbitrary ratios of natural 
to Doppler linewidths Polarization and propagation vectors in 
various directions are considered, and the nonlinear effects are 
found to make an isotropic medium effectively anisotropic 
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Lowest order nonlinear effects {due to a polarization cubic in the 
field amplitudes) are studied extensively, and the frequency de- 
pendence of several of these processes is presented in graphical 
form In particular, the introduction of fields at new frequencies 
and polarization effects are considered The characteristics of 
these nonlinear processes peculiar to Doppler broadened lines 
are discussed, and the processes are interpreted in terms of 
saturation and coherent modulation of the population inversion 
density TAB 


N66-10960# Boeing Scientific Research Labs., Seattle, Wash 
Plasma Physics Lab 

PLASMA PHYSICS LABORATORY REVIEW, JANUARY- 
JUNE 1965 

[19651 29 p refs 

Radio frequency modulation on light from the sun, stars, 
and 3 nebula was found and observed as a new technique 
Other developments relative to communications were a prac- 
tical approach to the reentry radio blackout problem and 
studies of a new solid state source of microwaves Research on 
the control of power from hydrogen bomb reactions was aided 
by studies of very small, cold bits of semiconductors Con- 
currently, a billion watt laser to emulate some properties of 
the hydrogen bomb explosion is in use This work is con 
ducted along with related studies of a plasma accelerator. 
This device holds promise of providing m a shielded labora- 
tory a small model of an H-bomb explosion in space Such 
an experimental device would be very useful in space weapons 
studies in addition to its contribution to research on superhot 
plasmas r w H 


N66-1 0962# National Research Council of Canada, Ottawa 
(Ontario) 

ESTIMATION OF HEATING OF A PLASMA BY LASERS 
[ABSCHATZUNGEN ZUR AUFHEIZUNG EINES PLASMAS 
MITTELS LASERN] 

H Hora 1965 23 p refs Transl into ENGLISH from Inst, 
fur Plasmaphysik Rept. IPP/6/23, 1964 
{NRC-TT-1 193) CFSTI H C $ 1 00/ M F $0 50 

A heating model with long ionization time was considered, 
and cases with short ionization were discussed Under the 
general assumption of completed thermalizatuon. fusion- 
liberated energies of less than 1/ 1000th of the laser energy 
were obtained for normal laser energies. It was also found 
that the losses due to bremsstrahlung, recombination, radia- 
tion, and cylcotron radiation in the presence of magnetic 
fields were negligible, due to the brief times involved Earlier 
estimations of whether plasmas were heated with brief laser 
impulses to temperatures of interest with respect to thermo- 
nuclear conditions were continued, stating that the high light 
field intensities would produce a nonresonant ionization, Some 
rough estimates were made indicating that more favorable 
heating was achieved with the greater densities that were 
attainable. r w m 


N66-10969# California Umv , Livermore. Lawrence Radia- 
tion Lab 

THE EFFECT OF HIGH VELOCITY TRANSLATION ON 
PHOTON CORRELATIONS IN LASER INTERFEROMETERS 

Thomas J Burgess 17 Aug 1965 13 p refs 
(Contract W-7405-ENG -48) 

(UCRL 14345) 

It is shown that high velocity translation of one of the 
mirrors of a laser Michelson interferometer diminishes the 


correlation of the photons in the wave field This diminu- 
tion is manifested by deterioration of the visibility of inter- 
ference effects An expression is obtained for fringe visibility 
as a function of (1) the Doppler frequency-shift upon reflec- 
tion from the moving mirror, (2) the line width of the laser 
Lorentzian spectral distribution, and (3) the optical path 
difference The implications for pulsed displacement meas- 
urements are discussed Author 


N66-1 0972# AVCO-Everett Research Lab, Everett, Mass 
CONDITIONS FOR COHERENT AMPLIFICATION IN 
PULSED LASER ARRAYS 

James C Keck Oct 1965 10 p refs 
(AVCO-Everett Res Rept -233) 

The growth of waves in a pulsed laser amplifier has been 
calculdied using a quasi one dimensional model Amplification 
of both externally impressed and spontaneously emitted 
waves has been considered and it is found that the external 
wave must have a certain minimum intensity to prevent dump- 
ing of the laser by the spontaneous emission. The implications 
of the theory for the pulsed N 2 laser currently operating are 
d,scussed Author 


N66-11060# American Optical Co., Southbridge, Mass Re- 
search Div 

FURTHER STUDY OF GLASS FIBER LASERS FOR OPTICAL 
DATA PROCESSING Final Report, Apr. 1964-May 1965 

Charles J Koester Griffiss AFB, N Y . R ADC Aug. 1965 
110p refs 

(Contract AF 30(602) 3389) 

(A0RC-4502 16-564-42 R ADC TR-65-237 . AD-621227) 

Investigations were undertaken to find laser effects which 
can be useful in optical logic functions, and to devise techniques 
for further development of the effects The emphasis was on 
neodymium doped glass and fiber lasers A technique was 
developed for generating two pulses of laser energy of sub- 
microsecond duration and variable time separation from 0.3 
to 1 microsecond. Interactions of light from a GaAs diode 
laser with a pumped neodymium fiber laser were investigated 
It was found that the pumped laser material acts as an excited 
state absorber for the 0.84 fi radiation from the diode laser 
Positve steps were taken toward an optical Y junction 
consisting of high index glass channels imbedded in low index 
glass Equations governing the behavior of a saturable absorber 
in fiber form have been derived A fiber laser, consisting of a 
passive glass core and a neodymium doped cladding, was made 
to lase Author (TAB) 


N66-11202*# National Aeronautics and Space Administration 
Goddard Space Flight Center. Greenbelt. Md 

EFFECTS OF PROPAGATION TIMES ON THE STEERING 
OF A NARROW-BEAM LASER TO A DEEP-SPACE VEHICLE 

K E. Peltzer Jun. 1965 36 p 

(N ASA-TM-X-55306; X-5 1 2-65-253} CFSTI HC S200/MF 
$0.50 CSCL20E 

This paper deals with one aspect of the problem associated 
with steering a narrow-beam LASER for communications 
between a planetary deep-space vehicle and an earth ground 
station or relay station The area investigated is that of spacial 
beam offset. The introduction is a fundamental discussion of 
the astronomy of our solar system and is presented in order 
that an appreciation of the distance from earth to the other 
planets can be obtained. Section I presents a derivation of 


48 



N66-1 1874 


optical refraction using Snell s Law Expressions are given for 
the amplitude and phase of light that has undergone refrac- 
tion through a medium of known thickness and known index of 
refraction Section II gives a classical derivation of the retarded 
vector potential In addition, the radiation vectors as derived 
by Scknelknoff are defined and the phase term is discussed 
jjn light of the problem under discussion Section IH presents 
the theory underlying spaciai beam offset and an expression 
is developed that expresses the amount of offset required For 
deep ranges, it is shown that the amount of spaciat beam offset 
required does not depend on range, but depends only on the 
velocity of the spacecraft, aspect angle, and beamwidth of the 
LASER Author 


N66-114S3# United Aircraft Corp.. East Hartford. Conn. Re- 
search Labs 

INVESTIGATION OF THE MECHANISMS ASSOCIATED 
WITH GAS BREAKDOWN UNDER INTENSE OPTICAL IL- 
LUMINATION Semiannual Report. Jan. 1-Jul. 31, 1965 

Alan F Haught and David C Smith 27 Aug. 1965 33 p refs 
(Contract Nonr-4696(00> ARPA Order 306: Proj Defender) 
(D920272-4; AD-619825) 

The focused high-intensity optical frequency beam from a Q- 
spoiled ruby or neodymium laser is used to cause electrical 
breakdown in a test gas. and the ionization produced is examined 
as a function of the gas. pressure, volume within which the 
breakdown occurs, and frequency of radiation With both ruby 
and neodymium radiation, for the gases studied breakdown in 
air was observed to require the highest field strength with 
successively lower field strengths required for breakdown in 
neon, helium, and argon. Studies have been carried out to ex- 
amine the attenuation of the laser beam by the breakdown 
plasma For beam intensities slightly above the breakdown 
threshold, it is observed with both ruby and neodymium incident 
radiation that more than half of the laser beam energy can be 
absorbed in the plasma produced by the breakdown and that 
over 90% attenuation of the laser beam can occur at later times 
in the optical pulse Measurements of the attenuation of an 
optical beam by the breakdown plasma at times subsequent 
to the incident giant pulse have been made using the cw beam 
from a helium-neon laser Author (TAB) 


N66-11458# Air Force Systems Command, Wright-Patterson 
AFB, Ohio Foreign Technology Div 

A RUBY OPTICAL MASER 

Chih-Chiang Wang 2 Aug 1965 22 p refs Trans! into ENG- 
LISH from Wu Li Hsueh Pao (Peking), v. 20. no 1. 1964 
p 63-71 

(FTD-TT-64-1231/1 +2 + 3+4; AD-619425) 

This paper discusses the resonant cavity, the process of os- 
cillation and the output of radiation of optical masers Various 
factors affecting the process of quantum amplification and the 
resultant emission are studied. Certain criteria are proposed 
for evaluating the quality of a resonant cavity and of the oper- 
ating media, and demonstrating the feasibility of the con- 
struction of a single mode resonant cavity. Experimental 
results of a ruby optical maser are described and analyzed. In 
particular, the resultant distribution of light frequency with 
respect to angle of radiation may be used to explain relevant 
experimental evidence Author (TAB) 


N66-11522# Air Force Systems Command. Wright-Patterson 
AFB. Ohio Foreign Technology Div 

INFLUENCE OF RUBY LASER OPERATING PARAMETERS 
ON ENERGY OF STIMULATED EMISSION OUTPUT 


Chih-Kiang Wang. Hsing-U Tang et al 2 Aug, 1965 11 p 

refs Transl. into ENGLISH from K'o Hsueh T'ung Pao 
(Peking), no 2. 1964 p 151-154 
(FTD-TT-64-1 339/1 +2 + 3+4; AD-619480) 

The influence of certain operating parameters of the ruby 
laser on its energy output were investigated. These parameters 
were: (1) capacitance: (2) transparency of dielectric membrane; 
(3) optical mass of ruby rod: (4) xenon lamp input energy: 
(5) adjustment of resonant cavity. After these tests an output of 
1 joule was obtained in the form of stimulated emission. 
Further measures were proposed for increasing the output 
energy, loweringthe working temperature and increasing the size 
of the ruby rod. These suggestions resulted in an output of 10 
joules. Author (TAB) 


N66-11607*# National Aeronautics and Space Administration, 
Washington. D C 

IMPROVEMENT OF FORECASTS AND ANALYSIS OF 
LASER MEASUREMENTS FOR SATELLITE S 66 (AMELIO- 
RATION DES PREVISIONS ET ANALYSE DES MESURES 
LASER POUR LE S 66] 

N Courtois and M. Lefebvre Nov 1965 28 p Transl. into 
ENGLISH of Rept No NL/NC/ZK/67. Centre Natl d Etudes 
Spatiales (France), 29 Apr. 1965 

(NASA-TT-F-8772) CFSTI: HC S2 00/MF $0 50 CSCL 20E 
On the basis of a number of laser measurements carried 
out for the satellite S-66. an attempt is made to furnish im- 
proved forecasts by utilizing the elements of the US ephemer- 
ides A second step made it possible to analyze the meas- 
urements through a process of differential correction. Author 


N66-11665 Services Electronics Research Lab.. Baldock 
(England). 

A GALLIUM ARSENIOE LASER RANGEFINDER USED 
AS AN AIRCRAFT ALTIMETER 

F. E. Birbeck and K. G Hambleton In its S.E.R.L. Tech., J., 
Vol. 15. No. 3 Oct. 1965 6 p refs Submitted for Publication 
(See N 66-1 1662 02-26) 

A laser rangefinder is described which uses a GaAs laser 
operating at ambient temperature as the transmitter, and a 
silicon p-i-n photodiode as the detector. The design is such 
that adjustments to obtain optical alignment can be made easily 
and quickly, and the effect of vibration is virtually eliminated. 
The equipment has been used as an altimeter, and aircraft 
heights of up to 1000 feet have been measured with an ac- 
curacy of about 5 feet over a wide variety of terrain. Author 


N60-11874# Pasadena Foundation for Medical Research. 
Calif. 

THE POTENTIATION OF GAMMA RADIATION WITH EN- 
ERGY FROM A RUBY LASER, MARCH 1964-^JANUARY 1965 

Donald E. Rounds. John Booher. Fredy F. Strasser, and Robert S. 
Olson Brooks AFB. Tex., School of Aerospace Med.. Jun. 1965 
9p refs 

(Contract AF 41(609)-2247) 

(SAM-TR-65-41; AD-469012) 

Irradiation of an established line of human adeno-carcinoma 
cells with 20 joules from a nominal ruby laser or with 200 r 
gamma radiation depressed the celt number to 87.7% and 82.4% 
of controls, respectively. A theoretic additive effect was calcu- 
lated to be 72.3% but the observed effect of the combination 
was only 49 7%. Therefore, laser radiation was considered 
to act synergistically with gamma radiation Values below a 
theoretic additive effect were observed when a 6- to 48-hour 
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recovery period from laser radiation was permitted prior to 
imposing gamma radiation. The ruby laser was observed to 
stimulate adenosine triphosphate {ATP) synthesis, but exposing 
luciferase to ruby laser energy resulted in a 10% inhibition of 
ATPase activity The data suggested that synergism was med- 
icated through a reduction of energy by laser radiation to prevent 
restitution of injury produced by gamma radiation Author(TAB) 


N66-11926# Argonne National Lab .. Ill 

OPTIMUM DESIGN OF HIGH-PRESSURE, LARGE -DIAM- 
ETER. DIRECT-NUCLEAR PUMPED, GAS LASERS 

James A. DeShong.Jr Jun 1965 52 p refs 
(Contract W-31-109 ENG-38) 

(ANL-7030) CFSTI: $2 00 

The principles of laser operation are discussed with em- 
phasis on gas lasers Previous work in sm3l! diameter, 
direct-nuclear-pumped. gas lasers is surveyed Techniques are 
developed for optimizing laser tube dimensions and g3s pres- 
sure to obtain most efficient use of the nuclear fragment 
energy. These techniques are applied to calculate high- 
pressure. large-diameter, laser tubes for U 235 and for B 10 
which both exhibit theoretical efficiencies two orders of mag- 
nitude larger than previous small diameter tubes The B 10 
laser appears feasible, because electrically pumped lasers 
of similar dimensions and pressure have operated in the 
pulse mode with up to 80-W output The U 235 laser is much 
larger in diameter and may require multipath operation Author 


N66-11936# General Electric Co , Schenectady. N Y Ad- 
vanced Technology Labs 

A REVIEW OF NON LINEAR OPTICS 

G. C. Baldwin Jun. 1965 103 p refs 
(Rept -65GL94) 

A review of nonlinear phenomena which have recently 
been discussed in research with intense light sources, especially 
lasers, is presented. The framework of linear physical optics is 
briefly given, followed by descriptions of various effects which 
imply nonlinear responses in optical media. Harmonic genera- 
tion. rectification, frequency mixing, Raman and Brillouin 
scattering, and other nonlinear processes are described in 
detail, and a serrficlassical theory presented A bibliography 
of significant papers is appended C.T C 


N66-1 1 992# American Optical Co , Southbridge. Mass 
Research Div 

THEORY OF INDUCED AND SPONTANEOUS EMISSION 
Final Report, May 1964-Jun. 1965 

Saul M. Bergmann Jul 1965 94 p refs 
(Contract AF 1 9(628) -41 56) 

(AFCRL-65-505; AD-622100) 

The problem of induced and spontaneous emission is 
investigated for an atomic two-level system and incident 
beams of radiation which are either in a coherent state or in 
a stationary state (contain a definite number of photons) The 
frequency spectrum of the incident beam is assumed to be 
narrow compared to the natural linewidth of the system The 
spontaneous emission for frequencies within the narrow band 
of the incident radiation is sharply reduced compared to the 
prediction of the natural line-shape A hole is burned in the 
natural line-shape within the narrow frequency band, thus 
effectively quenching the spontaneous emission at some 
frequency within the band This effect is shown to occur both 


for the coherent and stationary beams Also quantities pro- 
portional to the induced and spontaneous probability ampli- 
tudes and the lifetimes are computed for times comparable 
to and long compared to the free lifetime of the state 

Author (TAB) 

N66-12043# California Inst of Tech . Pasadena Quantum 
Electronics Lab 

SPONTANEOUSLY RADIATING ATOM IN CAVITY FIELDS 
Scientific Report No. 4 

Carl J Buczek Apr, 1965 1 55 p refs 
(Contract AF 49(638)-1 322) 

(AFOSR-65-1 000; AD-621319) 

The characteristics of spontaneous emission from an atom 
which interacts with a coherent light wave are determined The 
competition between coherent photons and spontaneous photons 
is treated in detail for a system consisting of a stationary 
atom, an open cavity and spatial fields, ix is found that the inter- 
action with the coherent field modifies the spectral distribution 
of spontaneous radiation from the atom. For spontaneous 
transitions involving an atomic state which interacts with the 
coherent field, the spectral distributions can no longer be de- 
scribed by Lorentzian functions The new distributions exhibit 
a broadening and splitting for strong interactions between 
the atom and the coherent field. It is shown that the qualitative 
features of these new distributions can be predicted from the 
energy-level diagram of the atom-cavity system. The net prob- 
ability of the system gaining a coherent or cavity photon is cal- 
culated by integrating over the emitted spontaneous frequencies 
The equivalence of this approach to the method of computing 
probabilities by integrating over time is demonstrated by using 
Parseval's theorem Author(TAB) 

N66-12048# Korad Corp . Santa Monica, Calif 

SOLID STATE-LASER AMPLIFIER Quarterly Progress Report 

J H Boyden, John Free, A H Gillmer, R H Hoskins, R C 
Pastor, and H Schultz May 1965 39 p refs 
(Contract D A-36-039-AMC-0070(E)) 

(QPR-8; AD-620685) 

Observations of the spatial non-uniformities of laser gain 
indicated that the origin of this effect is laser light trapped 
within the ruby rod Experimental and theoretical work with laser 
amplifier systems resulted in the development of a 3000 MW 
amplifier system Systems with output half-power pulsewidths 
in the 50-250 microsec range were also developed The limits 
of achievable performance were investigated, with allowances 
made for technologically feasible improvements and differing 
amplifier and oscillator component configurations. Amplification 
of the output of a curved-mirror interferometer was shown to be 
the most practical approach for producing high-brightness and 
spikeless laser output. Y203:Eu + 3 crystals of 1/4-mch diam- 
eter and one-inch length were grown Difficulties encountered 
in lasing suggest the use of Gd + 3 as an additive ion 

Author (TAB) 

N66-12120# Air Force Systems Command, Wright-Patterson 
AFB. Ohio Foreign Technology Div 

OPTICAL COMMUNICATIONS 

Chia-Sung L.C-lu 28 Jun. 1965 lip Transl. into ENGLISH 
from K'o Hsueh Ta Chung (China), no 2, 1964 p 46-47,64 
(FTD-TT-65-95/1 +2 + 3+4; AD -62 1053) 

A general description of the theory and applications of 
optical communicationsystems is presented TAB 


N66-12270# Library of Congress. Washington. D C Aero- 
space Technology Div. 

LASER-INDUCED NONLINEAR OPTICAL EFFECTS: COM- 

PREHENSIVE REPORT Surveys of Soviet Scientific and Tech- 
nical Literature 
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Yuri Ksander 29 Oct 1965 52 p refs 
(ATD-P-65-74) 

Recent Soviet research dealing with laser-induced non- 
linear optical effects. Raman scattering, and laser-induced gas 
breakdown is reviewed Multiphoton processes, generation of 
harmonics and the amplification and modulation of light in 
nonlinear media are discussed Stimulated Raman scattering 
theory and applications to semiconductors and organic liquids 
are considered M.W.R. 


N66-12355# Electro-Optical Systems. Inc.. Pasadena. Calif. 
HIGH POWER LASER AMPLIFIER CHAIN TECHNIQUES 
First Quarterly Progress Report. 14 Jul.-14 Oct. 1964 

G L Clark Griffiss AFB. hi . Y . RADC. Sep. 1965 50 p refs 

(Contract AF 30(602) 35021 

(EOS 5550-Q-1; RADC-TR 64-516; AD-621979) 

This report describes work directed toward the develop- 
ment of an optical radar transmitter using the master oscil- 
lator-power-amphfier (MOPA) concept The system will em- 
ploy a CW YAG Nd 3+ oscillator and a chain of amplifiers, 
taking advantage of the power-handling capability of neo- 
dymium -doped glass to produce adequate power for long 
distance surveillance Because a laser amplifies equally well 
in both directions and generates noise by spontaneous decay, 
careful design is necessary to avoid regeneration in the am- 
plifier chain, prevent amplifier noise in the reverse direction 
from swamping the oscillator, control depumping caused by 
superradiance, and provide a good signal-to-noise ratio in the 
transmitted signal This report includes discussion of cw oscil- 
lator and pulsed amplifier deisgns. measurements of ampli- 
fier gain, and calculations of the limitations imposed by 
superradiance. Author (TAB) 

N66-12398# Hughes Aircraft Co.. Culver City. Calif. 

PULSED LASER OSCILLATOR ADVANCED DEVELOP- 
MENT MODEL Fourth Quarterly Report. 1 Apr. -30 Jun. 1965 

E J. Woodbury Jul 1965 6 p 
(Contract DA-28-043-AMC-00326(E)) 

(EC OM -00326-4; AD-622268) 

The report contains the supporting arguments for the 
change in direction of the contract from a 1500 pulse per 
second head to a 5000 pulse per second head, which change 
has just been negotiated In addition, the results of some 
pertinent Company-sponsored work are given. Author (TAB) 


N66-12404* National Aeronautics and Space Administration, 
Washington. D. C. 

NASA'S PROGRAM IN ADVANCED RESEARCH AND TECH- 
NOLOGY 

Raymond L. Bisplinghoff In its NASA Univ. Program Rev. Conf. 
1965 7 p (See N66-12401 03-34) GPO; HC $1.50; CFSTI: 
MF $2.00 

The program in advanced research and technology is carried 
out at the Langley, Ames. Lewis. Flight, and Electronics Re- 
search Centers. Resources amounting to about 10% of the 
NASA budget are invested in this program. The technologies 
of space flight are viewed in three steps: from Earth to Earth 
orbit; from Earth orbit to Moon; and from Moon to planets. 
The program is designed to improve the reliability of all three 
steps and for conceiving and developing the new concepts re- 
quired for the third step which is discussed in detail. The field of 
energy conversion, materials problems, and the process of 
measuring or sensing and then using the data obtained to con- 
trol the flow of energy are considered. Also, communications 
and the use of lasers for communications and tracking are 
mentioned. The first space flight experiments with the use 
of lasers for communications and tracking were conducted with 


Explorer XXII satellite which was equipped with corner reflec- 
tors designed to reflect a laser beam transmitted from the 
ground back along its original path. Tracking is accomplished 
through a computer which alines the laser beam with the pre- 
dicted satellite position. E.E.B 

N66-12450# Michigan Univ , Ann Arbor. Willow Run Labs. 
SEMICONDUCTOR LIGHT SOURCES 
Alfred E. Attard Sep. 1965 31 p 
(Contract DA-28-043-AMC-00013(E)); Proj. Michigan) 

(Rept -6400-42-T ; AD-470376) 

The development of semiconductor light sources and the 
applications of such sources were the objectives of this proj- 
ect Some 250 GaAs diodes were prepared, most of these 
exhibited injection electroluminescence, end a few appeared 
to be capable of producing coherent radiation. Modulation of 
the light output at frequencies up to 10 Mc/s has been achieved. 
Study of these semiconductor light sources for photographic re- 
cording of data at high information rates was undertaken. Re- 
cordable data at frequencies up to 350 Kc/sec have been 
demonstrated with possibilities of extending this capability 
into the megacycle range. Multielement light sources have 
been fabricated to demonstrate the possibility of simultaneous 
multichannel recording of data. Author (TAB) 

N66-12624# Air Force Systems Command*. Wright-Patterson 
AFB, Ohio. Foreign Technology Div. 

OPTICAL QUANTUM CRYSTAL GENERATOR WITH EX- 
CITATION BY FAST ELECTRONS 

N. G. Basov. 0. V Bogdankevich, and A G. Devyatkov 15 Jun. 
1965 8p refs Transl. into ENGLISH from Tr. Fiz. Inst. Akad. 
Nauk SSSR (Moscow) 1964 7p 
(FTD-TT-65-555/ 1 +2+4; AD-620973) 

An optical quantum generator (LASER) was obtained 
pumping a cadmium sulfide single crystal with an electron 
beam, and its spectrum was studied TAB 

N66-12644# Library of Congress, Washington, D. C. Aero- 
space Technology Div. 

FOREIGN SCIENCE BULLETIN, VOLUME NO. 11 

Nov. 1965 68 p refs Sponsored by Dept, of Defense 

CONTENTS: 

1. ANALYSIS OF ATMOSPHERICS PROPAGATED 
OVER LAND AND SEA MASSES S. G. Hibben p 1-11 refs 
(See N 66- 12645 03-13) 

2. ELECTRON-BEAM-PUMPED CdTe AND GaSe LASERS 
C. Shiskevish p 12-17 refs (See N66-12646 03-16) 

3. ORIGIN OF THE EARTH'S RADIATION BELTS AND 
THE CORRELATION BETWEEN THE BELTS AND THE 
IONOSPHERE E. Gelins p 18-28 refs (See N66-12647 
03-29) 

4. A NEW METHOD FOR SOLVING LAMINAR BOUND- 
ARY-LAYER PROBLEMS V. Klein p 29-32 refs (See N66- 
12648 03-12) 

5. THE SEARCH FOR HIGH-TEMPERATURE SEMI- 
CONDUCTOR MATERIAL (USSR) J. G Kourilo p 33-37 refs 
(See N66- 12649 03-26) 

6. HIGHLIGHTS OF SOVIET BIOASTRONAUTICS AT 
THE 1 6TH I AF CONGRESS B N. Mandrovsky p 38-48 refs 
(See N 66-1 2650 03-05) 

N66-12646 Library of Congress, Washington, D. C. Aero- 
space Technology Div. 

ELECTRON-BEAM-PUMPED CdTe AND GaSe LASERS 

Charles Shishkevish In its Foreign Sci. Bull., Vol. 1, No. 11 
Nov. 1965 p 12-17 refs (See N66- 12644 03-34) 

The Soviet experimental research on recombination radia- 
tion of CdTe excited by a beam of electrons is reviewed. An 
operating electron-beam CdTe laser is described, as is the 
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N66- 12795 


first lll-VI laser pumped by a beam of electrons (GaSe) 
first lll-VI laser pumped by a beam of electrons (GaSe). 

Author 


N66-12795# Ohio State Univ. Research Foundation, Colum- 
bus. 

SOME STUDIES OF THE NEAR-HEMISPHERICAL RESO- 
NATOR GAS LASERS 

F. G. Gebhardt 30 Oct. 1964 78 p refs 
(Contract AF 33(657)-1 1195) 

(Rept. -1641-6; AD-468328) 

The problem of obtaining laser operation purely in the 
dominant transverse mode, as desired for heterodyning pur- 
poses. is considered here The pertinent results of the reso- 
nator theory of Boyd, Gordon and Kogelnik are presented, 
along with the technique to be used for adjusting the hemi- 
spherical resonator laser for dominant mode operation and 
for identifying this condition using the photomultiplier beats 
between transverse modes The experimental results, ob- 
tained using a commercially available gas laser, showed that 
pure dominant mode operation may be obtained at high exci- 
tation levels and that the technique of observing photo- 
beats is necessary to accurately identify this condition 
Also, the measured laser transverse mode beam patterns 
and resonant frequencies as deduced from the beat data, 
correlated well with those calculated from the optical reso- 
nator theory. Author (TAB) 


N 66-1 2799# Westinghouse Electric Corp., Pittsburgh. Pa 
Quantum Electronics Dept 

INVESTIGATION OF THE USE OF A LASER AS A SPEC 
TROGRAPHIC SOURCE Final Report, 1 Jun. 1964-31 
May 1966 

G. A. Klotzbaugh. A. L Wolfe, J. E. Paterson, and T. A Osial 
30 Jun. 1965 102 p refs 
(Contract AF 19(628) 41 84) 

(AFCRL-65-586; AD-622102) 

The possibilities are studied of using a laser beam in 
spectrographic analysis. High intensity focused laser radiation 
is used to bombard various metal targets An ionized plume is 
thereby produced, leaving behind a small crater in the target 
surface. This vapor is analyzed by a conventional spectro- 
graph, thus producing a recorded spectrum that is characteristic 
of the target surface. This problem is studied both experimen- 
tally and theoretically, and it is concluded that best results are 
obtained when the plume is cross excited by a secondary 
source immediately after the laser generates the plume. Two 
types of lasers are used in the study. One is a normal laser 
having a few hundred spikes of energy in each pulse. The 
total pulse duration is of the order of a millisecond. The sec- 
ond type is a giant spike laser, in which all of the energy is 
released in one pulse of about a hundred nanosecond duration. 
The merits of each as spectrographic tools are discussed. 

Author (TAB) 


N66-12814# United Aircraft Corp., East Hartford, Conn 
Research Labs 

ULTRASONIC LASER MODULATION TECHNIQUES Final 
Report. 1 Jul. 1964-30 Jun. 1965 

A. J. De Maria, D. E. Flinchbaugh, and G. E. Danielson Jr 

20 Oct. 1965 119 p refs 

(Contract D A -28-043- AM C -002 59(E)) 

(D920259-12; AD-622575) 

The feasibility of internally modulating the output of 
solid-state lasers without having to insert lossy elements into 
the Fabry-Perot feedback interferometer has been demonstrated 
by the propagation of focused acoustic waves within a glass 
laser rod These studies have shown that the establishment of 


an alternating converging-diverging waveguide effect by the 
propagation of acoustic waves within the laser interferometer 
results in gating of a Nd^ + glass laser at the acoustic frequency, 
an increase in output energy by as much as 100%, and an 
absence of discrete axial modes under gating conditions. The 
complexity of the integral equations describing the slope and 
trajectories of light rays traversing various periodic refractive 
index variations generated by acoustic waves led to the use of 
analog computer techniques for solving three differential 
equations for the slope and trajectories of the light rays. The use 
of the slope solutions for designing a Fabry-Perot laser inter- 
ferometer configuration for pulse shaping the output of laser 
oscillators is described The trajectory solutions describe the 
operation of the converging-diverging waveguide modulation 
effect within the laser's interferometer. TAB 


N66-12838# Electro-Optical Systems, Inc , Pasadena. Caiif 

OPTICAL TRANSMITTER TECHNIQUES Technical Report. 
1 5 Jul.-I 5 Oct. 1964 

M L Bhaumik and L J Nugent Griffiss AFB. N Y . RADC. Sep. 
1965 17 p refs Its Rept -51 80-Q-2 
(Contract AF 30(602)-3440) 

(R ADC -TR -64-526; AD-621630) 

Work is described directed toward the design and fabrica- 
tion of a gas laser oscillator and a solid-state chelate laser 
operating at wavelengths ranging from 5.0 to 03 microns 
During the reporting period, the optimized material using 
sensitized fluorescence was tested for laser action. Under the 
high energy intensities of flashes, photo-reaction products 
are detected This problem has been solved using new sensi- 
tizers and/or new solvents But the quantum field is somewhat 
low with these sensitizers Work is in progress to improve the 
quantum field The mechanisms of the energy transfer in chelates 
have been further clarified and it is shown that the optical pump- 
ing scheme in the rare-earth chelate to achieve population in- 
version does not involve any inefficient process. Author (TAB) 

N66-12860*# Arkansas Univ . Little Rock. Graduate Inst, of 
Tech 

INVESTIGATION OF LASER PROPERTIES RELEVANT TO 
THE MEASUREMENT OF DIFFERENT PHYSICAL PARAM- 
ETERS Semiannual Status Report, 1 Mar -1 Sep, 1965 

M K. Testerman 11 Oct. 1965 65 p refs 
(Grant NsG-713) 

(N AS A-C R -68235) CFSTI: HC $3.00/MF $0.75 CSCL 20E 
Research is reported in the following areas: mapping of 
vibrating surfaces, the use of a laser to measure the frequency 
having a few hundred spikes of energy in each pulse. The 
total pulse duration is of the order of a millisecond. The sec- 
ond type is a giant spike laser, in which all of the energy is 
released in one pulse of about a hundred nanosecond duration. 
The merits of each as spectrographic tools are discussed 

Author (TAB) 


N66-13349*# h nu systems, inc , Palo Alto. Calif 

[DEVELOPMENT OF HIGH SPECIFIC POWER He Ne 
LASERS] Final Report 

Richard S. Reynolds 29 Oct 1965 50 p refs 
(Contract NAS8-1 1613) 

( N ASA -CR -68589) CFSTI: HC $3.00/ MF $0.50 CSCL20E 
This report covers the work performed in the development 
of two high specific power He-Ne lasers designed to operate 
in conjunction with optical tracking systems at 6328 A only, 
with an objective of 50 mw single mode power output in a 
length of 50 cm maximum. The report discusses the areas of 
major study and indicates the areas of major accomplishments 
Also discussed in detail are the areas requiring further refine- 
ments. Recommendations and conclusions based on the experi- 
ence and results obtained are also listed. Author 
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N66-14191 


M66-13S36# Institut Franco Allemand de Recherches. St. 
Louis (France) 

SURVEY OF THE PRESENT SITUATION IN THE FIELD 
OF LASERS (UBERSICHT UBER DIE DERZEITIGE SITUA- 
TION AUF DEM LASERGEBIET] 

E David 2 Oct 1963 25 p In GERMAN 
(ISL T-21/63) CFSTI : HC $1 OO/MF $0 50 

A brief review on the state-of-the-art for optical lasers is 
given Theoretical analyses of causes and effects of stimulated 
light emission are described, construction principles and mate- 
rials evaluated, and the modulation and application of lasers 
is discussed Transt. by G.G. 

N66-13744# International Business Machines Corp., York- 
town Heights. N Y. Watson Research Center. 

STUDIES ON HIGH POWER GaAs LASERS Final Technical 

Report. Jun. 1 . 1 963-May 31 , 1 965 

RS. Title (1965] 60 p refs 

(Contract Nonr-41 36(00); Proj Defender) 

(AD-621649) CFSTI HC $3 00/MF $0 75 

The report is a report on the studies of factors influencing 
the high power operation of GaAs injection laser diodes The 
report deals specifically with aspects of GaAs crystal prepara- 
tion. electrical and optical characterization of the material, 
and with the design, parameterization, and testing of GaAs 
injection laser diodes Diodes have been operated at 77K with 
an energy output in excess of 0 001 joules during a 120 
micron sec pulse and with an external quantum efficiency of 
18% TAB 

N66-13799# Aeronutronic. Newport Beach. Calif 
CHEMICALLY PUMPED LASER SYSTEM First Quarterly 
Progress Report. 25 Jun. 1964-31 Jul. 1965 
S. Byron. W. Kuby, W Lawrence, and R. V. Finizie 31 Aug. 
1965 27 p refs 

(Contract DA-36-034-AMC-0325(T)) 

(U-3259; AD-622398) CFSTI HCS2 OO/MF $0 50 

A summary is given of the state of the art in chemical 
pumping of lasers, the potential performance by various ap- 
proaches is evaluated, and the specific approach chosen for 
further development under this contract is described The 
program plan for the remainder of the contract is outlined and 
progress during the past quarter is described During this 
quarter an experimental evaluation of various radiation cou- 
pling geometries and window materials led to a successful test 
in which laser action was produced in a ruby by shock heated 
xenon. A summary is also given of earlier studies by the Bio- 
Technology Department of the Philco C and E Division. Blue 
Bell, Pennsylvania, which were directed toward measuring eye 
damage in monkeys caused by laser irradiation. Author (TAB) 


N06-13913# Sydney Univ. (Australia). School of Physics. 

[PREIONIZATION AND SHOCK WAVE IONIZATION PROC- 
ESSES IN SUPPER I, ALFVEN WAVE STUDIES. CURRENT 
INDUCED INSTABILITY, A 2 mm INTERFEROMETER, AND 
LASERS] Ninth Six-Monthly Progress Report. 1 Jan .-30 Jun. 
1966 

(1965) 7 p refs 

(NP-15355; PR-9) CFSTI: HC $1 00/MF $0.50 

Progress is reported on preionization and shock wave ioniza- 
tion processes in SUPPER I. Alfven wave studies, current in- 
duced instability. a 2 mm interferometer, and lasers. NSA 


Normanl Adams 30 Jul 1965 162 p refs 
(Contract Nonr-4572(00>> 

(Rept -8071; AD-619530) CFSTI: HC $5 00/MF $ 1 00 

The goal of the program is the development and demon- 
stration of a tunable coherent light source based on nonlinear 
optical effects An intermediate goal is the demonstration of 
parametric gain at optical frequencies An apparatus was de- 
signed and constructed which is able to measure small gains 
or losses and which is named the Optical Marginal Oscillator ' 
The most recent version of the optical marginal oscillator is 
just about sensitive enough to measure the optical parametric 
effect expected in a specific experiment using two CW He-Ne 
lasers and crystal of A DP. A device, to produce a controlled 
loss of small magnitude was designed, built, and tested. The 
controlled loss may be made to be of the same size as the loss 
which is expected to be produced by the parametric effect in 
this experiment and has been used successfully to evaluate 
the marginal oscillator. Data were obtained on the performance 
of the optical marginal oscillator and on the dependence of its 
performance on the principal adjustable parameters, which are 
the oscillator light level and the modulation frequency. At the 
end of the current contract we are setting up the experiment 
to measure parametric gain. 


N66-14177# General Telephone and Electronics Labs.. Inc.. 
Bayside. N Y 

CHELATE LASERS Annual Summary Report, 1 Oct. 1964- 
30 Sep 1 965 

A. Lempicki. H Samelson. and C. Brecher 30 Oct 1965 52 p 
refs 

(Contract Nonr-41 34(00); ARPA Order 306-62; Proj. Defender) 
(TR -65-052.1 1 ; AD-623264) CFSTI: HC S3.00/MF $0.50 

The investigation of chelate lasers has as its objective the 
evaluation of the potentialities of liquid lasers and the analysis 
and improvement of their performance. Toward this end. the 
work was designed to proceed along two parallel and comple- 
mentary lines: an investigation of the chemical properties of 
the materials, in terms of the requirements for laser action: 
and an investigation of the physical properties of the chelate 
laser itself, in terms of the design and improvement of the laser 
cavity and associated equipment. The report summarizes pre- 
vious work and describes in detail the progress on these lines 
in the past year. A full-length paper entitled 'Spectroscopy 
and coordination chemistry of europium chelate solutions: 
concentration and solvent effects' is included as an appendix. 

TAB 

N66-14188# Air Force Inst, of Tech.. Wright-Patterson 
AFB, Ohio. School of Engineering 

DESIGN, CONSTRUCTION, AND STUDY OF A METAL TUBE 
Aril LASER 

Edward D. Aitken and John W. Dettmer (M S. Thesis) Aug. 1965 
73 p refs 

(GE/EE/65-1; AD-623139) CFSTI: HC $3.00/ MF $0.75 

To provide a better method of cooling an argon ion laser, 
the arc-tube was constructed by alternately stacking 52 copper 
discs (1/8 in long with a 3/32 in. hole in the center) and 53 
viton 0-rings. For this design the optimum fill-pressure was 
experimentally determined to be 0.24 torr and the voltage 
gradient in the arc-tube was 6.8 volts/cm. Over the discharge 
current range of 7.5 to 17.5 amperes, the power output varied 
as I (3.5). By shorting groups of discs together, it was found 
that metal tube lasers can be constructed of segments with 
length-to-bore ratios of up to 1 1 33. Author (TAB) 


NBC -14034# Perkin-Elmer Corp., Norwalk. Conn. Electro- 
Optical Diy. 

RESEARCH TOWARD A TUNABLE COHERENT LIGHT 
SOURCE Final Technical Report. 1 May 1964-30 Apr. 1965 


N66-14191# Illinois State Water Survey. Urbana. 

EVALUATION OF THE MASER-EQUIPPED RADAR SET 
AN/MPS-34 AND AREA PRECIPITATION MEASUREMENT 
INDICATOR Quarterly Progress Report 1 Apr -30 Jun. 1965 
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N66-14272 


R. E Rinehart and D. M. A. Jones [1965] 12 p 
(Contract DA-28-043-AMC-01257(E)) 

(QPR-1; AD-623468) CFSTI: HC $ 1 .00/ M F $0 .50 

Problems encountered in the installation, operation, and 
repair of the MASER-equipped MPS-34 radar and Area Pre- 
cipitation Measurement Indicator (APMI) are discussed. Both 
units are nearly ready for data collection. An outline is given 
for operations during the next quarter Author (TAB) 

N66-14272# Bell Telephone Labs .. Inc . Murray Hill. N. J. 
SOLID-STATE MASER RESEARCH (OPTICAL) Quarterly 
Progress Report, 14 Feb. -14 May 1966 

J. E Geusic 14 May 1965 19 p refs 
(Contract DA-36-039-AMC-02333(E» 

(QR-7; AD-619706) CFSTI: HC $1.00/MF$0 50 

The report presents work on the YAlGNd laser oscillator 
which relates to fundamental oscillator theory It is experi- 
mentally verified that the YAlG Nd oscillator is correctly de- 
scribed as a saturated regenerative amplifier of noise. Also 
presented in the report are some preliminary study results of 
the amplitude fluctuations of the YAIG:Nd laser. Author (TAB) 


N66-14355# Joint Publications Research Service, Washing- 
ton, D. C. 

TRANSLATIONS ON COMMUNIST CHINA'S SCIENCE 
AND TECHNOLOGY NO. 259 

9 Dec. 1965 18 p Transl. into ENGLISH from K O-Hsueh 

Hua-Pao (Shanghai), no. 9, Sep. 1965 p 297-301 
(J PRS-33257 ; TT-65-33832) CFSTI $1 00 
CONTENTS: 

1. PROGRESS IN LASER l-Min p 1-7 

2. LASER APPLICATION K'o-Hua d8-15 


N66-14467# Massachusetts Inst, of Tech., Cambridge. Crys- 
tal Physics Lab. 

GROWTH AND STUDY OF CERTAIN PEROVSKITE-STRUC- 
TURE LASER HOST CRYSTALS Semiannual Status Re- 
port, Apr. 1-Oct. 1. 1965 
A. Smakula et al 22 Oct. 1965 12 p 
(Contract Nonr-3963(20)) 

(AD-623511) CFSTI: HC $1 00/MF $0.50 

Progressis described for work involving the crystal growth, 
lattice constant and density determination, and UV absorption 
edge measurement of magnesium potassium fluoride; and the 
flux growth and plasma torch growth of barium zirconate. TAB 

N 66-14468# Naval Air Engineering Center, Philadelphia. Pa. 

FOUNDATIONAL RESEARCH PROGRAM 

1965 219 p refs 

(AD-623630) CFSTI: HC S5.00/MF $ 1 .25 

Progress is reported on twenty-six research projects. These 
include the following: Fluid Mechanics; Lubrication of Meta / 
Surfaces with Solid Films; Oxygen Embrittlement of Metals; 
Aircraft Ejection Seat Design; Salt Water Permeation through 
Organic Protective Coatings; High Strength Aluminum Alloy 
Corrosion; Biological Stress; Maser Spectroscopy; Air Bubble 
Test Vehicle; Jet Noise Suppression; Polarization Studies of 
Corrosion; Polymer Chemistry; Electron Microfractography; 
Metabolic Mechanisms of Man; Deep-Sea Simulation; Tur- 
bines; Radiation; Thermoplastics; Neutron Activation Analy- 
sis; Synthetic Fibers; Heat Transfer ; Catapult Operations; 
Missile Launching; and Hydrogen Embrittlement of Metals 
andAllovs. E.E.B. 


N66-14533# Corning Glass Works. N. Y. 

GLASS LASER RESEARCH Semiannual Report. Dec. 1964- 
15 Jul. 1965 


R D Maurer. M E Vance. G E Stong. N F Borrelli. S 0 
Sims et al 15 Aug 1965 91 p refs 
(Contract Nonr-3833(00); Proj Defender) 

(AD-623309) CFSTI: HC $3 00/ M F $0 75 

The report presents additional data on the properties of 
glass used in lasers as well as operating characteristics of glass 
lasers The effect of intense ultraviolet radiation is shown to 
decrease the output of glass lasers much more than can be 
accounted for the decrease in fluorescence intensity or ab- 
sorption of pump light Comprehensive threshold and output 
data are given for several lasers of Code 0580 glass. These 
data can be approximately described by the theory of Miles 
and Goldstein using an internal oscillator loss only slightly 
higher than the measured static loss in the glass Gain data of 
a glass laser amplifier show the difference between a glass 
laser probe and a narrow band probe with respect to averag- 
ing over the fluorescence line Finally, quantitative measure- 
ments of the birefrigence following pumping are given 

Author (TAB) 


N66-14573# Office of Naval Research, Washington. D C. 

LASER PHYSICS CONFERENCE 

Robert E Behringer [1965] 96 p refs Conf held Des Plaines, 
III., 22-23 Mar 1965; sponsored jointly by ARPA 
(AD-622507) CFSTI: HC $3 00/M F $0 75 

The Office of Naval Research sponsored an informal con- 
ference on fundamental problems in laser physics at the Con- 
cord Motel in Des Plaines, Illinois, on Monday and Tuesday, the 
22nd and 23rd of March The meeting was held primarily for 
the benefit of the ONR contractors receiving support from the 
Fundamental Limitations portion of the ONR/ ARPA Laser Pro- 
gram. However, others interested in this aspect of the ONR/ 
ARPA Laser Program were also invited to contribute to the 
meeting. Author (TAB) 

N66-14591# Edgerton, Germeshausen and Grier, Inc., Bed- 
ford, Mass 

HIGH ENERGY LASER SYSTEM FOR GEODETIC RESEARCH 
Final Report, 1 Apr. 1963-2 Jul. 1965 
Sumner Ackerman 30 Sep. 1965 159 p refs 
(Contract AF 1 9(628)-2950) 

(B-3011; AFCRL-65-67 1 ; AD-622715) CFSTI: HC $5.00/MF 
$1.00 

The design, operation, and performance of a high-energy 
laser system developed specifically for geodetic satellite re- 
search are described. The ground-based laser illuminator uses 
a liquid-N 2 -cooled 16-mm (diameter) by 184-mm (length) 
ruby crystal It has a nominal ouput of 250 joules at 6935 A 
with 17 000 joules of pump supply and a pulse duration of 2.5 
milliseconds. Discussion of the system's performance is based 
on 15 months of operating experience which has shown that 
high-energy lasers are practical for geodetic research applica- 
tions requiring long periods of reliable operation under outdoor 
field conditions. The feasibility of Project LARGOS (Laser- 
Activated Reflecting Geodetic Optical Satellite), sponsored by 
the Terrestrial Sciences Laboratory of AFCRL, was verified ex- 
perimentally using this equipment when clearly detectable star 
images of the Explorer 22 Satellite were obtained on 21 Janu- 
ary, 29 January, and 3 February 1965 at ranges up to 925 
statute miles. Range measurements by photoelectric detection 
were obtained simultaneously. A study was made of cube-corner 
reflectors suitable for satellite geodesy showing that, ideally, 
these should be almost diffraction limited with an aperture of the 
correct diameter to obtain the desired beamwidth TAB 

N66-14672# American Optical Co., Southbridge. Mass Re- 
search Div 

PREPARATION OF PLATINUM FREE LASER GLASS 
Semiannual Technical Report, 1 Jan. -31 Jul. 1966 
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N66- 15045 


W. R. Pringle. G A. Granitsas. and C G Stlverberg [1965] 
35 p ref 

(Contract N on r -4656(00); ARPA Order 306-62; Pro] Defender) 
(SATR-2; AD-471803) 

It was demonstrated that the oxidation of platinum fol- 
lowed by the subsequent reduction of the oxide particles to 
the metal is a major source of inclusions in laser glasses 
melted in systems containing platinum These glasses can be 
melted in platinum without inclusions if an inert atmosphere 
such as nitrogen or argon replaces oxygen in the system. Laser 
glasses prepared in this manner have given excellent perform- 
ance in high energy laser devices. In a parallel but different 
approach to the elimination of platinum inclusions an all- 
ceramic melting system has been designed and constructed. 
This system, which utilizes special refractories and stirring 
techniques, is undergoing preliminary tests. Author 


N66-14725# Korad Corp , Santa Monica. Calif. 

SOLID STATE LASER DEVICES 

R H Hoskins. R C Pastor, and 1 M Winer Sep 1965 30 p 
refs 

(Contract DA-36-039-AMC-00070(E)> 

(QPR-9; AD-624164) CFSTI: HC $2 00/MF $0.50 

Toward meeting the objective of developing a solid state 
laser with an output in the megawatt range and a repetition 
rate in the kilocycle range, studies have been conducted on a 
continuously-pumped Q-spoiled YAG:Nd+ 3 laser The results 
are reported here, along with an analysis of the behavior of 
such a system Material studies on the systems Y 2 0 3 :Eu +3 
and YbAG:Er+ 3 are also described Author (TAB) 


N 66-14801# Aircraft Armaments, Inc.. Cockeysville. Md. 

RESEARCH ON THE ADAPTABILITY OF LASERS TO 
SCHUEREN SYSTEMS Final Report 

John A Ackerman and Gordon A Brill. Jr Wright-Patterson AFB, 
Ohio. ARL. Jul. 1965 48 p 
(Contract AF 33(61 5)-19l4) 

(ARL-65-139; AD-622394) CFSTI HC $2 00/ MF $0.50 

The purpose of the present contract was to develop and 
produce a laser source for the 1 0 inch schlieren system presently 
in use at the Fluid Dynamics Facilities Laboratory of ARL. 
The source, which uses a He-Ne Gas Laser for continuous 
viewing in conjunction with a Q-switched ruby source for taking 
very short exposure time photographs, has been developed and 
incorporated into the existing system. Certain problems still 
exist which greatly limit the overall system performance, but 
these are due to factors such as vibration, temperature fluc- 
tuations. and the quality of the existing optical system. Recom- 
mendations are made for the development of an overall system 
which will allow the potential of the laser source to be realized. 

Author (TAB) 


N66-14852# New York Untv., N. Y. Geophysical Sciences Lab 

OPTICAL SOUNDING II, PART I. STUDY OF ACTIVI 
PROBING OF WATER VAPOR PROFILES AND RESULTS Ol 

f: * na, Report, 6 Nov. 1 963-1 5 Jul. 1 965 
R. M. Schotland. D. Chang, and J. Bradley [1965] 100 p refs 
(Contract DA-36-039-AMC-0341 1(E)) 

(Rept.-65-6; AD-623513) CFSTI; HC $3.00/ MF $0.75 

A ruby laser system has been assembled which includes 
provision for thermally tuning the laser operating wavelength. 
Experiments have been carried out which were designed to test 
the potential of such a radar for the remote determination of the 
vertical profile of water vapor by means of spectral study of 
the back scattered energy. The results of the experiments indi- 
cate that .such measurements are feasible However, detailed 
information must be obtained on the water vapor absorption 
line structure. A theoretical study has been undertaken of the 


contribution of secondary molecular scattering to the return 
observed by a laser optical radar. The resultsere presented as a 
function of the beam width of the receiver optics and the wave- 
length of the laser. It is shown that the contribution of secondary 
scatter to the observed energy can be made negligibly small by 
suitably restricting the beam width of the receiver optics. 

Author (TAB) 


N66-14858# Texas Instruments. Inc., Dallas. 

LARGE-ANGLE DEFLECTION TECHNIQUES FOR LASER 
DISPLAY First Quarterly Report 

G R. Fournier and H. W. Parker Griffiss AFB. N Y RADC 

Nov. 1965 36 p 

(Contract AF 30(602) 2731) 

(U1-912008-1; RADC-TR-65-349; AD-624099) CFSTI HC 
$2.00/ MF $0.50 

A large angle deflection technique for producing a 945-Hne 
T V type raster scan in an experimental laser display was de- 
veloped. since conventional deflection methods could not be 
used The horizontal scanner was comprised of a rotating mir- 
ror and a piezoelectric cartridge, coupled by a glass resonator 
shaft. A circular scan was generated and then transformed into 
a linear scan by a fiber optic converter. The use of the fiber 
optic bundle allowed zero flyback time. The linear beam was 
then deflected vertically by a galvanometer driven mirror at a 
60 cycle per second rate. After vertical scanning, the light beam 
was projected through a lens on a screen. Circuitry for error 
sensing feedback for the scanners is continuing under study 

Author (TAB) 

N66-15042# Joint Publications Research Service, Washing- 
ton. D. C. 

TRANSLATIONS ON COMMUNIST CHINA'S SCIENCE 
AND TECHNOLOGY, NO. 263 

6 Doc. 1965 75 p refs Transl. into ENGLISH from Chinese 
periodicals 

(JPRS-33152; TT-65-33728) CFSTI: $3.00 
CONTENTS; 

1. MEDICAL FACILITIES THAT GUARD THE HEALTH 
OF SIX HUNDRED MILLION PEOPLE p 1-12 

2. QUESTIONS AND ANSWERS ON COMMUNIST 
CHINA'S HEALTH INSURANCE p 13-16 

3. RADIATION PROTECTION p 17-38 (See N66- 

15043 05-04) 

4 POWER GENERATION BY SEA WAVES Mo p 39-40 
5. OVERSEAS CHINESE UNIVERSITY IS DEVELOPING 
Chia-shenYen p41-43 

6 ELECTROCHEMICAL STUDY ON CHEMICAL RATIO 
OF InSb L.-s. Yao and Y.-h. Tsou p 44-48 refs (See N66- 

15044 05-06) 

7. OPTICAL MASER OF N d 3 * IN CaWo 4 S.-f Liu. 
C. Hsi. P.-k. Liang. Y.-k. Huang. S.-y. Li et al p 49-54 refs 
(See N66-1 5045 05-26) 

8. COUPLING WAVE THEORY OF GUIDE WAVE PROP- 
AGATION IN FERRITE CYLINDER WITH VARYING CROSS 
SECTION H.-c. Huang and T.-y. Fan p 55-58 (See N66- 
15046 05-23) 

9. RESEARCH ON MICROPHYSICAL MECHANISM OF 
RAIN FROM WARM CLOUDS Hsiu-chi Chou p 59-64 


N 66-1 5045 Joint Publications Research Service. Washing- 

ton. D. C. 

OPTICAL MASER OF Nd 3 * IN CaWo 4 

Shun-fu Liu, Ch-en Hsi. Pao-ken Liang. Yung-k'ai Huang. Shih- 
ying Li et al In its Transl. on Communist China's Sci. and Tech- 
no!. 6 Dec. 1965 6 p refs Transl. into ENGLISH from 

K'o-Hsueh T ung Pao (Peking), no. 9. 20 Sep. 1965 p 827- 
829 (See N 66- 15042 05-34) CFSTI: $3.00 
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Crystals of CaWo 4 containing trivalent neodymium were 
prepared in a platinum-rhodium crucible, annealed for eight 
hours at 1.350° C, and evaluated for their optical characteristics. 
C-axis crystals had a photon emission spectral line of 1.065 
micrometers, and a-axis crystals had a 1.058 micrometer spec- 
tral line. Both showed the strongest emission line of 1 0651 
micrometers at liquid nitrogen temperatures. Crystals of 3 to 
5 mm diameter were made into Fabry-Perot optical frequency 
resonators for stimulated light experiments and their output 
energy data were obtained by radiation detector. Oscillograms 
for different energy inputs showed that neodymium ions in a 
tungstate crystal field produced a quadruple-energy level maser 
oscillation system of very good characteristics G.G. 

N66- 15048# Joint Publications Research Service. Washing- 
ton. D. C. 

TRANSLATIONS ON COMMUNIST CHINA'S SCIENCE 
AND TECHNOLOGY, NO. 261 

14 Dec 1965 18 p refs Transl into ENGLISH from Chinese 
periodicals 

(JPRS-33323; TT-65-33898) CFSTI: $1 00 
CONTENTS: 

1. ON THE PHENOMENA OF MICROWAVE MASER BY 
LASER PUMPING W.-h. Huang. H.-y. Hsieh. Y.-s. Weing. and 
F.-c. Lin p 1-7 refs (See N66-1 5049 05-1 6) 

2. THE FORMATION TIME OF OPTICAL OSCILLATION 
OF LASER H.-m. Teng, J.-w. Wang, and C.-l. Hsia p 8-11 
(See N66-1 505005- 16) 

3. ANNOTATED TABLE OF CONTENTS OF CHINESE 
COMMUNIST JOURNALON GEOGRAPHY p 12-15 

N66-15049 Joint Publications Research Service, Washing- 
ton. DC. 

ON THE PHENOMENA OF MICROWAVE MASER BY 
LASER PUMPING 

Wu-han Huang, Hsiang-yen Hsieh, Yuan-shu Weing, and Fu-cheng 
Lin In its Transl. on Communist China's Sci. and Tech. 14 Dec. 
1965 7 p refs Transl. into ENGLISH from K'o-hsueh T-ung 
Pao (Peking), no. 10. Oct 1965 p 929-931 (See N66-15048 
05-16) CFSTI: $1.00 

N66-15050 Joint Publications Research Service, Washing- 
ton. D. C. 

THE FORMATION TIME OF OPTICAL OSCILLATION OF 
LASER 

Hsi-ming Teng, Jun-wen Wang, and Cheng-li Hsia In its 
Transl. on Communist'China's Sci. and Tech. 14 Dec 1965 
4p Transl. into ENGLISH from K'o-Hsueh T-ung Pao (Peking), 
no. 10, Oct 1965 p 931-932 (See N66-15048 05-16) 
CFSTI: $1.00 

A high speed rotating disk with equally spaced teeth around 
its edge was placed into a low temperature helium-neon laser 
cavity of known output and dimensions. The laser output sig- 
nal was sent through the gaps in the disk, received by a photo- 
multiplier and displayed on an oscilloscope An increase of the 
rotating disk speed reduced the output signal width correspond- 
ingly. Measurements of the rotation speed versus number of 
rotations at various frequencies were used to obtain the laser 
oscillation formation time G.G. 


N66-15212# Army Electronics Labs., Fort Monmouth, N. J. 

DESIGN OF 15-Mc MICROELECTRONIC COUNTER FOR 
THE LASER RANGE FINDER 

George A Hnvnak Dec 1964 69 p 

(ECOM -2543 AD-624096) CFSTI HC $3.00/MF $0 75 

This report covers the design, fabrication and evaluation 
of a 15-Mc microelectronic laser range counter The model 
which was developed measures only 1 1/4" x 3 1/4" X 5" 


and weighs only 13 oz. It employs silicon integrated circuits, 
"chip and wire circuits" and micro-modules It is completely 
maintainable, and provides full performance over the tempera- 
ture range of +150° F to — 40° F. The microelectronic laser 
range counter is operationally equivalent to the counter em- 
ployed in the XE-6 laser range finder A 66% size reduction 
and a 75% weight reduction were achieved Author 


N66-15605# Raytheon Co., Wayland, Mass. Advanced De- 
velopment Lab 

LASER PUMPING TECHNIQUES STUDY Final Report. 
1 Oct. 1964-30 Sep. 1965 

Paul A. Silberg 30 Oct. 1965 72 p refs 
(Contract AF 49(638)-1420) 

(AFOSR-65-2212: AD-623848) CFSTI: HC $3.00/ M F $0.75 
In the course of the study of laser pumping techniques. 
Raytheon developed a reliable calorimeter technique to meas- 
ure the transfer efficiency of the 0 pinch in coverting capaci- 
tively stored electrical energy to electromagnetic energy. It 
is shown, with the use of circuit measurements, that the ef- 
ficient 0-pinch circuit decay consists of a two-stage circuit 
decay and that the inefficient 0 pinch consists of a three-stage 
decay Using the circuit decay data, a modified transfer ef- 
ficiency measurement for a two-stage plasma circuit was de- 
veloped that is approximately as accurate as the calorimeter 
technique, but very much faster and easier to make These 
measurements have been used to evaluate the transfer ef- 
ficiency of the 0-pinch in Argon at pressures of 2 and 5 Torr 
with different tube sizes and with different coupling imped- 
ances Measurements have shown a transfer efficiency as 
high as 59% with present measurements. Spectral measure- 
ments show that the preionization techniques increase the con- 
tinuum radiation with the small diameter tubes and are 
ineffective with the laraest diameter tubes used. Author (TAB) 


N66-1 5609? Lincoln Lab , Mass Inst of Tech , Lexington 
SOLID STATE RESEARCH. 1 JANUARY-30 APRIL 1965 

Harry C Gatos 22 Sep 1965 109 p refs 

(Contract AF 19{628)-500) 

( EDS-TD R-65-7 1 ; AD-622446) 

This report covers in detail the solid state research work 
at Lincoln Laboratory for the period 1 January 1965 through 
30 April 1965 The topics covered are Solid State Device 
Research, Laser Research. Materials Research, and Solid State 
Physics. TAB 


N66-15701# American Optical Co, Southbndge. Mass Re 
search Div 

EXCITED STATE SATURABLE ABSORBER FOR 1.06 
MICRON WAVELENGTH Final Report. 4 Aug. 1964-6 Jul. 
1965 

Charles C. Robinson Gnffiss AF B. N Y, RADC. Nov 1965 
66 p refs 

(Contract AF 30(602) 3470) 

(RADC-TR-65-369; AD-624361) CFSTI HC S3 00/M F $0 75 
The excited state absorption of a group of twenty glasses 
that were singly doped with fluorescent ions was investigated 
as a function of wavelength Three ions U0 2 2 + . Cu + . and 
Er 3 + showed a strong effect and these ions were studied more 
extensively Energy transfer between Nd 3 + , Yb 3 + , and Er 3 + 
was shown to increase the excited state absorption in Er 3 + 
Excited state saturable absorption was not observed for the 
1.16 micron wavelength in either the U0 2 2 + or the Cu + , 
glass. These last experiments were not extensive enough to be 
conclusive Author (TAB) 
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N 66- 15720# Cutler- Hammer, Inc . Oeer Park, N. Y Airborne 
Instruments Lab. 

STUDY OF SOLID-STATE AND TRAVELING- WAVE MASER 
TECHNIQUES 

J A De Gruyl. W W Heinz. S Okwit, and J. G Smith Griffiss 
AFB. N. Y . RADC. Nov 1965 30 p refs 

(Contract AF 30(602)2989) 

(R ADC-TR-65-366; AD-6243*9> CFSTI HC $2 00/MF $0 50 
The purpose of this program is to develop improved maser 
techniques and apply them to a broad band maser system The 
deliverable breadboard maser system has been fabricated, as- 
sembled. and initial testing has been completed The unit 
basically provided gains of 30 db over 260 Me of instantaneous 
bandwidth at 2.1 k. This inherent bandwidth far exceeds that 
obtained in any other maser known to date. Continued per- 
formance testing and limited modifications to the system are 
being made during the final phase of the program. An exten- 
sion in time has been requested to enable this work to be com- 
pleted The semiconductor device program has been completed. 
This work has resulted in the development of techniques for 
limiting as well as modulating microwave signals The results 
were presented at the recent PGMTT symposium in Clearwater. 
Honda. Author (TAB) 

N 66 -16966# Ohio State Univ. Research Foundation, Colum- 
bus Antenna Lab. 

NOISE IN AN OPTICAL HOMODYNE SYSTEM 
Marvin E. Monroe 1 Oct 1965 115p refs 
(Contract AF 33(61 5)228 7) 

(Rept -1935-7; AD-474465) 

This report contains the derivations necessary to express 
the functional dependence of the output of an optical homo- 
dyne system including signal and noise terms. The experi- 
mental work gives evidence of the validity of these expressions 
and indicates the order of magnitude of the different effects. 

Author (TAB) 


N 66-16096*# Wheeler Labs , Inc.. Great Neck, N. Y. 

DEVELOPMENT OF MACROSCOPIC WAVEGUIDE AND 
WAVEGUIDE COMPONENTS FOR OPTICAL SYSTEMS 
Final Report. 28 Jan. -28 Nov. 1964 

E. R Schineller. H. M. Heinemann. 0 W. Wilmot. and H. W. 
Redlien Washington. NASA. Jan. 1966 144 p refs 

(Contract NAS12-2) 

(NASA-CR-332) CFSTI: HC $5 00/MF $1.00 CSCL 20E 

The design, development, and fabrication of macroscopic 
waveguide and waveguide components for optical systems 
which operate in a single spatial mode, are discussed. Feasi- 
bility tests were performed on the various waveguide configura- 
tions. and results indicate that macroscopic optical wave- 
guides and components are feasible in operation and 
construction; and that the concept offers promise of high per- 
formance components for sophisticated laser systems. L.S. 


N66-16210# Westinghouse Electric Corp.. Baltimore. Md 
Aerospace Applied Physics Group. 

DEVELOPMENT OF MILLIMETER AND SUBMILLIMETER 
MASER DEVICES Interim Report No. 8. 1 Jul.-31 Oct. 1965 
W E Hughes and C. R. Kremenek Nov 1965 21 p refs 
(Contract AF 33(657)10472) 

(Rept -490H; AD-623807) CFSTI; HC $1 00/MF $0.50 

The investigation of an iron (Fe 3 +) doped rutile zero 
field maser amplifier was completed. Further investigations 
°*ri' S ^ evice k® conceived with its characteristics as a 
solid-state oscillator Experiments to develop a 94-ghz push- 
pull maser were conducted during this period; however, it was 
not possible to produce significant net gain because of a lack 
of sufficient pumping power Investigation of X-band zero 


field masers was continued during this period using polycrys- 
talline iron-doped aluminum chloride. Author (TAB) 


N66-16411# Hughes Research Labs . Malibu, Calif. 
DISPERSION EFFECTS IN LASER AMPLIFIERS Final Sci- 
entific Report. 1 Oct. 1964-30 Sep. 1965 

George F Smith, Wilbur P Brown. Jr., and Concetto R Giul- 
iano M965] 108p refs 
(Contract A F 49(638)- 1439) 

(AFOSR-65-2211; AD-623849) CFSTI: HC $4.00/ MF $0.75 
It has been shown that the Rytov approximation is se- 
verely limited in it* applicability to long distance optica! propa- 
gation in the atmosphere. A new and powerful boundary layer 
calculational technique has been developed and applied to the 
problem of scattering of electromagnetic waves from convex 
cylinders near grazing incidence Multigigacycle acoustic waves 
were generated in crystalline solids by giant pulse ruby laser 
radiation; several unsuccessful attempts were made to probe 
these waves with Bragg-scattered gas laser radiation. However, 
multiple wavelength shifts in stimulated Brillouin scattering 
from quartz were observed; it was established, by time re- 
solved interferometry, that these shifts result from an itera- 
tive process. Author (TAB) 

N 66-1 6473# Air Force Inst, of Tech.. Wright-Patterson AFB. 
Ohio. School of Engineering. 

A CONCEPTUAL MODEL OF THE BACK-SCATTERED 
FIELD OF LASERS AND THE USE OF THAT MODEL FOR 
ROTATION DETECTION 

Edward Phillip Martin and Robert Ray Sipes (M S. Thesis. Air 
Univ.) Aug. 1965 80 p refs 

(GE/EE/65-13; AD-622425) CFSTI; HC $3.00/ MF $0.75 
With the use of a laser, it is possible to measure rotation 
of a remote object by two techniques. Rotation can be meas- 
ured by the laser back-scattered field technique and the Doppler 
spectrum technique. The motion of the back-scattered field 
was investigated and found to be related to the motion of the 
target surface. A surface model was developed for the expla- 
nation of all experiments performed on the back-scattered field. 
From preliminary work on the Doppler spectrum, two side re- 
sults were obtained; (1) a method was discovered to hetero- 
dyne the Doppler signal without an external interferometer 
and (2) a method to measure rotation by the Staas effect (AD- 
608 087) was demonstrated. Work on the Doppler technique 
was not completed because of variations in the target speed. 

Author (TAB) 


N66-16666# Rochester Univ., N. Y. Inst, of Optics. 

TIME RESOLVED 8 PECTRO 8 COPY AND INTERFEROM- 
ETRY ON LASER RODS, APPENDIX I AND II Final 
Report 1 Sep. 1962-30 Nov. 1964 

Michael M. Hercher Jun. 1965 136 p refs 
(Contract AF 1 9(628)-2360) 

(AFCRL-65-467 ; AD-620185) CFSTI: HC S4.00/MF $1 .00 
CONTENTS: 

1. TIME RESOLVED SPECTROSCOPY AND INTER- 
FEROMETRY ON LASER RODS APPENDIX I; [HIGH 
SPEED PHOTOGRAPHY AND INTERFEROMETRY ON 
LASER RODS] Final Report, 1 Sep. 1962-30 Nov. 1964 
M. M. Hercher 33 p refs (See N66-16657 07-16) 

2. TIME RESOLVED SPECTROSCOPY AND INTER- 
FEROMETRY ON LASER RODS APPENDIX II: A STUDY 
OF THE EMISSION FROM A TRAVELING WAVE RUBY 
LASER Final Report, 1 Sep. 1962-30 Nov. 1964 C / B 
Smoyer 99 p^ refs (See N66- 16658 07-16) 
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N66-16657# Rochester Univ.. N V Inst of Optics. 

TIME RESOLVED SPECTROSCOPY AND INTERFEROM- 
ETRY ON LASER RODS. APPENDIX I: [HIGH SPEED 
PHOTOGRAPHY AND INTERFEROMETRY ON LASER 
RODS] Final Report, 1 Sep. 1962-30 Nov. 1964 
Michael M. Hercher In its Time Resolved Spectry and Inter- 
ferometry on Laser Rods Jun 1965 33 p refs {See N66- 

16656 07-16) CFSTI: HC S400/MF $1 00 

This report describes investigations carried out on solid 
state laser phenomena in two different areas (1) High speed 
photography of near field phenomena in the radiation from 
several ruby lasers shows quite clearly the very complex dis- 
tribution of intensity both in space across the face of the ruby 
and in time (spiking). (2) Time resolved interferometry has 
been carried out on laser rods under pump conditions, but 
without lasing, to observe effects of heating by the pump ra- 
diation An important feature of these observations is a 
temporary distortion of the optical path through the outer 
portions of the laser rod. requiring a recovery time of several 
seconds for glass and a fraction of a second for ruby Author 

N66-16658 Rochester Univ . N Y. Inst of Optics 
TIME RESOLVED SPECTROSCOPY AND INTERFEROM- 
ETRY ON LASER RODS. APPENDIX II: A STUDY OF THE 
EMISSION FROM A TRAVELING WAVE RUBY LASER 
Final Report, 1 Sep. 1962-30 Nov. 1964 
Claude Benzmg Smoyer (M S Thesis) In its Time Resolved 
Spectry. and Interferometry on Laser Rods Jun. 1965 99 p 
refs (See N66-16656 07-16) CFSTI HC S400/MF $1 00 
Evidence of spectral narrowing in the output of a travel- 
ing wave ruby laser is presented A comparison of equivalent 
traveling and standing wave cavities shows that for similar 
excitation, spectral narrowing of better than a factor of four 
can be achieved. However, multimoding in this experimental 
arrangement is still strongly evident Results of preliminary 
experiments in Q switching the traveling wave cavity are also 
presented These results are inconclusive, but do show the 
need for a more sophisticated experimental procedure for ob- 
taining optimum results from a Q switched traveling wave laser 
cavity. Author 


N66*16740# Stanford Univ., Calif. Microwave Lab. 

LASER MATERIAL (SPECTROSCOPY) Semiannual Re- 
port No. 1, Dec. 16, 1964-Jun. 16, 1966 

Jul. 1965 132 p refs 

{ Contract D A-28-043- AM C-004461 E)) 

(ML-1346; AD-621488) CFSTI: HC S4.00/MF $1 .00 

CONTENTS: 

1. LUMINESCENCE IN RARE EARTH MATERIALS 
p 1-33 refs (See N66-16741 07-26) 

2. SPECTRAL CHARACTERISTICS OF LASER OSCIL- 
LATORS p 34-118 refs (See N66-16742 07-16) 


N66-10741 Stanford Univ.. Calif. Microwave Lab. 
LUMINESCENCE IN RARE EARTH MATERIALS 

In its Laser Mater. (Spectry.) Jul. 1965 p 1-33 refs (See 
N66-1 6740 07-26) CFSTI: HC S4.00/M F $1 .00 

The line structure of the photoluminescence of ZnS:Tb, 
ZnS:Nd, ZnS:Tm and ZnS:Dy has been studied under various 
preparative conditions. There is a strong tendency for rare 
earth pairing with other lattice defects in the presence of ex- 
cess S. This pairing is manifested by the appearance of new 
emission and excitation bands. Of the many distinct sites for 
the rare earth ion. one seems to stand out as most important 
in electroluminescence although it gives only a minor contri- 
bution to the photoluminescence. Using a variety of lumines- 
cent phenomena, we are able to count at least four distinct 


sites for trivalent rare earth ions in ZnS and there is strong 
evidence that more exist. Preparation of CdS Nd has been 
achieved so that reasonably strong Nd3+ emission is ob- 
tained. A multiplicity of Nd3+ sites is evident Emission of 
CdS:Er has also been observed. Tunnel injecting contacts 
have been formed on slices of a single crystal of CdSNd 

Author 


N66-16742 Stanford Univ . Calif Microwave Lab 
SPECTRAL CHARACTERISTICS OF LASER OSCILLATORS 

In its Laser Mater (Spectry ) Jul 1965 p 34-118 refs (See 
N66-16740 07-26) CFSTI HC S400/MF $1 00 

A review and synthesis of the previous literature on oscil- 
lator spectra, with particular emphasis on laser oscillators, is 
presented The below-threshold oscillation spectral width. 
Af osc . is derived 

27rk1 -if 2 
osc — p 

osc 


where Af= bandwidth of the passive circuit without the neg- 
ative conductance, P QCS = total noise power output from the 
oscillator. The above-threshold spectral width due to phase 
fluctuations in the oscillator output is 


Af 


7rkT Af * 


The above-threshold spectral width due to amplitude fluctua- 
tions (the AM contribution to the spectral width) is Af AM = 
G 1 /27rC, where is an equivalent conductance defined in 
the report. A practical Nd YAG CW laser system has been 
designed and built An aluminized glass, cylindrical cavity was 
used, and a linear tungsten filament. ASA-DXN 1000 watt 
lamp was used as an optical pump. The laser threshold was 
between 900 and 1000 watts Author 


N 66-1 6745# Lincoln Lab . Mass Inst of Tech . Lexington 

SOLID STATE RESEARCH. 1 May-31 July 1965 

4 Nov. 1 965 87 p refs 
(Contract A F 1 9{628)-51 67) 

(ESD-TDR-65-318; AD-624611) CFSTI: HC $3 00/M F $0 75 
The report covers in detail the solid state research work 
at Lincoln Laboratory for the period 1 May 1965 through 31 
July 1965. The topics covered are Solid State Device Research, 
Laser Research. Materials Research, and Physics of Solids 

Author (TAB) 


N66-16806# Joint Publications Research Service, Washing- 
ton. D C 

TRANSLATIONS OF COMMUNIST CHINA'S SCIENCE AND 
TECHNOLOGY, NO. 278 

17 Jan. 1966 217 p refs Transl into ENGLISH from K'o 

Hsueh Tung- Pao (Peking), no 1 1. 1965 p 941-1034 
(JPRS-33759; TT-66-30202) CFSTI $6 00 

CONTENTS: 

1 TOTAL SYNTHESIS OF CRYSTALLINE OX INSU- 
LIN Yueh-T'ing Kung, Yu-ts'ang Tu, Wei-te Huang, Ch'ang- 
ch'ing Ch en, Lin-chun Ko et al p 1-11 refs 

2 RESEARCH ON SOLAR ACTIVITIES Chen Piao 
p 12-19 refs (See N66-16807 07-29) 

3 CURRENT CONDITIONS OF THE STUDY OF GEO- 
MECHANICS T.-c Sun and C.-h. Chen p 20-38 ref (See 
N66-1 6808 07-13) 

4 HYDROLOGICAL STUDY OF ARID REGIONS IN 
CHINA'S NORTHWEST AND VIEWS FOR FUTURE STUD- 
IES p 39-55 refs 
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5 SEVERAL PROBLEMS CONCERNING THE PHYSIO- 
LOGIC AL M ECHANISM OF MEMORY Jih-ch'ang Ts ao p 56- 
63 refs 

6 PROBLEM OF SINGLE WEATHER STATION TO RE- 
PORT LOCATION OF THUNDER LIGHTNING ACTIVITIES 
C -c. Ku p 64-72 refs (See N66-T6809 07-20) 

7 DEVELOPMENTS IN RESEARCH ON SB-58 TREAT- 
MENT OF SCHISTOSOMIASIS JAPONICA Jih-kuang Hsu 
and Ming-kang Ch en p 73-89 refs 

8 MICROCRYSTALLINE GLASS C.-c. Li p 90-103 
refs (See N66-16810 07-18) 

9 THE CATALYSTS BASED ON TITANIUM TETRA- 
N-BUTOXIDE TO POLYMERIZE BUTADIENE INTO POLY- 
MER WITH CIS-1.4 CONFIGURATION Hung-chuan Hsieh 
and Chiu-mien Wen p 104-112 rets 

10 ULTRAPURIFICATION DISTILLATION C.-f Fu 
p 113-126 refs (See N66-16811 07-06) 

11 SPECTROPHOTOMETRIC MEASUREMENT OF 
NIOBIUM IN ARSENIC TETR APHENOL-NIOBIUM SULFO- 
CYANATE Ju-ch’in Yu. Hsien-ting Huang, and Fei-chi Ho 
p 127-128 refs 

12 DISCOVERY OF A NEW VARIETY OF DRAVITE 
AND ITS SIGNIFICANCE FOR MINERALOGY Hsiu-chang 
Wang and Hsueh-yen Hsu p 129-137 refs 

13 TRANSMISSION CHARACTERISTICS OF THE ND 3+ 
LASER F -h Kan. Y -s Ts ai. C -h Chiang. H -s Li. and C.-f. 
Li p 138-151 refs (See N66-16812 07-16) 

14 ELECTRON TEMPERATURE AND DENSITY INSIDE 
A GAS DISCHARGE TUBE C.-c Lin. H -h. Ch en, and Y.-s. 
T ang p 152-160 refs (See N66-16813 07-25) 

15 SYMPOSIUM ON SALINE SOIL IMPROVEMENT 
Wan-yun Ho p 161-166 

16 CENTRAL CHINA ORCHARD AND YOUNG TREE 
EXPERIMENTAL FARM WORKING CONFERENCE Chieh- 
p ing Hu and Tun-hsien Liu p 167-169 

17 FOURTH SESSION OF THE ALL-CHINA COMPU- 
TATION TECHNIQUES EXPERIENCE EXCHANGE CONF- 
ERENCE Shao-tsung Ho p 170-173 

18 UTILIZATION OF INDUSTRIAL DISCARDS TO 
MANUFACTURE NEW CONSTRUCTION MATERIALS Ch eng- 
tsu Ch u p 174-181 

19 SECOND ALL-CHINA GLASS FIBER SYMPOSIUM 
p 182-187 

20 THE THIRD ALL-CHINA EAR. NOSE AND THROAT 
SYMPOSIUM Tang Chien p 188-190 

21 BRIEF NEWS REPORTS ON ACADEMIC CONFER- 
ENCES p 191-193 

22 BOOK REVIEWS p 194-199 


N66-16812 Joint Publications Research Service. Washing- 
ton, D C 

TRANSMISSION CHARACTERISTICS OF THE ND3+ 
LASER 

Fu-Hsi Kan, Ying-Shih Ts’ai. Chung- Hung. Chiang Hsi-Shan 
Li, and Ch’eng-Fu Li In its Transls on Communist China s 
Sci. and Techno! 17 Jan. 1966 p 138-151 refs (See N66- 
16806 07-34) CFSTI: $6 0 

An aluminum glass laser was studied for its transmission 
spectrum and oscillating characteristics, Nd 3 + ion density, 
glass composition and uniformity and their influences on reso- 
nance reflectivity and output energy, and finally the charac- 
teristics of the glass laser. Measurements of the width of the 
excited spectrum established its dependence on the output 
energy; excited laser transmission was composed of many 
small pulses, with the pulse density inversely proportional to 
the oscillating time. A comparison of seven different silicon 
salt glasses of different ion densities showed that at low den- 
sities the Md 2 0 3 composition increased, but quantum effi- 
ciency and fluorescent life time did not change much At high 


density, quantum efficiency and fluorescent life time decreased 
noticeably The long life time of silicon salted glasses, and 
the spectrum width of bone salted glasses were found superior 
to aluminum phosphate salted glasses for their transmitting 
parameters. G.G 

N 66-1 6824# Linde Div.. Union Carbide Corp., Indianapolis. 
Ind Speedway Labs. 

SYMMETRICAL LASER CRYSTALS Final Technical Report, 

1 May 1 963-31 Oct. 1965 
0 H. Nestor 30 Nov 1965 75 p refs 
(Contract Nonr-41 31 (00); ARPA Order 306-62) 

(SRCR-65-9; AD-624514) CFSTI: HC S3 00/MF $0 75 

The development of cubic perovskites as symmetric hosts 
for laser dopant ions is of interest because long fluorescent 
lifetimes are to be expected. Other work on LaAI0 3 :Cr appears 
to confirm this. The simple ll-IV perovskites are of interest 
as hosts for divalent and tetravalent dopants, but only four such 
compounds SrTi0 3 , SrSn0 3 , BaSn0 3 and BaZr0 3 are known 
to be cubic at room temperature. The low dielectric properties 
and stability toward reduction of BaZr0 3 makes it the most 
attractive potential nost. The refractory nature of this compound 
has heretofore prohibited melt synthesis of single crystal 
BaZr0 3 A novel crucible-less melting technique, referred to 
as skull-melting, was studied intensively as a means for pro- 
ducing single crystals of BaZr0 3 (and SrTi0 3 ). The process in- 
volves inductive coupling of electromagnetic radiation directly 
to the melt which acts as its own susceptor The effects of 
many of the numerous variables, both thermal and electrical, 
on the process were studied. The coupling of energy is found to 
depend primarily on the frequency and the size and electrical 
conductivity of the melt. Numerous experiments demonstrated 
that SrTi0 3 (and BaTi0 3 ) may be fused by this process in a 
nearly reproducible manner and maintained in the molten state 
apparently indefinitely. Many attempts were made to pul! single 
crystals of SrTi0 3 (and BaTi0 3 ) but only dark, polycrystalline 
masses of partially deoxidized material were obtained TAB 

N66-16967*# College of William and Mary, Williamsburg. Va. 

MEASUREMENT OF LIGHT SCATTERED FROM A LASER 
BEAM BY THE ATMOSPHERE Semiannual Status Report 
No. 3, Jun. 1-Nov. 30. 1965 

James D. Lawrence. Jr. [1965] 16 p 

(Grant NsG-710) 

(N AS A-CR-701 77) CFSTI: HC $1 00/MF $0 50 CSCL 20E 
A workable laser system was delivered, and a number of 
backscatter measurements made The observations made to 
date have been made with the laser system operating at about 
20% efficiency and with neutral density filters (attenuation 
factor: about 100) ahead of the receiving optics Even so ex- 
cellent backscatter observations of the lower atmosphere to 
about 30 km have been made and clearly indicate the aerosol 
structure of the lower atmosphere. Several examples of these 
measurements are included in this report. In addition, theoret- 
ical analysis of the problem is proceeding. Author 

N66-17001# General Precision, inc., Pleasantvitle, N. Y. 
Aerospace Group. 

PUMPED TRANSFORMER LASERS Technical Summary 
Report No. 2, 1 May-1 Nov. 1965 

Cecil B Ellis, James H. Simpson, and Donald S Bayley 22 Nov. 
1965 85 p refs 

(Contract Nonr-4718(00); ARPA Order 306; Proj. Defender) 
(GPL-A-31-2; AD-624481) CFSTI: HC $3 00/MF $0.75 

Most of the analysis in this period has dealt with use of 
metastable nitrogen molecules as the active medium for a 
transformer laser to be pumped by a battery of Nd glass auxil- 
iary lasers. It was concluded that such a medium would be 
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operable, but that adequate data are not at hand to produce 
optimism on reaching maximum output pulse energy densi- 
ties in the nitrogen greater than the region of one joule/cc, 
with satisfactory maintenance of optical beam quality An ex- 
tension of previous analysis on a similar use of cn molecules 
indicates that this medium might be expected to yield satisfac- 
tory outputs around one joule/cc or somewhat greater From 
the meager information available today, it appears that dia- 
tomic cesium molecules might possibly surpass cn and consti- 
tute the best medium for transformer action with Nd glass 
laser pumping An experimental attack on some of the many 
remaining unknowns regarding CS 2 is now underway, and 
first preliminary tests are reported A beginning has been made 
toward mathematical spatial analysis of the higher power flux 
patterns to be expected within a heavily pumped transformer 
medium Author 


N66-17007# Perkin- Eimer Corp., Norwalk, Conn Electro- 
Optical Div. 

CRYSTALS FOR OPTICAL MASER APPLICATIONS Sec- 
ond Quarterly Progress Report. 1 May-31 Jul. 1965 

J. B Schroeder and J F Nester 31 Aug 1965 34 p refs 

Its Rept -2 

(Contract DA-28-043- AM C-00474( E)) 

(PE-TR-8110; AD-624558) CFSTI: HC $2 00/M F $0 50 

This paper contains a discussion of experimental an- 
nealing techniques designed to relieve mechanical strain 
within GdgGagO^ crystals In addition, the techniques and 
data used for the measurement of excitation spectra, fluores- 
cent lifetimes, large-angle scattering, and fluorescence line- 
widths for several neodymium-doped glasses are discussed 
The analysis of data taken for the room-temperature ruby R^ 
linewidth revealed instrument broadening effects, and various 
approaches to this measurement were examined This report 
also mentions an optical walkie-talkie device, but details of 
the work on this instrument are deferred to a later report 
Descriptions of the various optical components fabricated 
and delivered to the customer during the second quarter 
are also included Plans for experimental work to be con- 
ducted during the next quarter are given. Author (TAB) 


N66-17234*# National Aeronautics and Space Administration. 
Goddard Space Flight Center. Greenbelt, Md. 

10.6 MICRON COMMUNICATION 8Y8TEM 
Nelson Me Avoy Nov. 1965 26 p refs 
(N ASA-TM-X-55396; X-524-65-461 ) CFSTI: HC $2 00/MF 

$0.50 CSCL 17B 

Based on an analysis of existing operable equipment, or 
equipment which will shortly be available, it is proposed 
that the 10.6 micron wavelength be adopted for deep space 
laser communication systems. The mathematics are briefly 
outlined which show that with existing optical receivers the 
minimum detectable power signal cannot be achieved in the 
radio frequency microwave or millimeter ranges. Next, practi- 
cal telescope apertures, laser transmitter antenna gains, and 
practical limitations of pointing transmitters are considered; 
and it is suggested that the aperture for existing infrared dif- 
fraction limited telescopes be not less than one meter. Fur- 
ther. it is shown that the lowest laser frequency which may be 
used with a one meter aperture is in the 10 micron region. 
Also discussed are (1) atmospheric absorption and scatter; 
(2) atmospheric distortion of the plane isophasel surface of 
the transmitted beam; and (3) Doppler shift of the trans- 
mitted beam and its effects on reception. Finally, a complete 
set of parameters is proffered for a telemetry link between a 
Mars borne laser probe and receivers on the Earth. D.T. 


N66-17291*# General Telephone and Electronics Lab , Inc., 
Bayside, N Y. 

INVESTIGATION OF ELECTRO-OPTICAL TECHNIQUES 
FOR CONTROLLING THE DIRECTION OF A LASER BEAM. 
PART ONE: BEAM DEFLECTOR DEVICES. PART TWO: 

BEAM DEFLECTOR SYSTEMS Interim Report 

V. J. Fowler, J. Schlafer, S. Kapuscienski, R Johnson, and P. 
Weiss 29 Mar 1965 76 p refs 
(Contract NAS8-11459) 

{N ASA-CR-68895; TR-65-722.8) CFSTI: HC $3 00/M F $0 75 
CSCL20E 

An investigation of a system for optical acquisition and 
tracking is described Part I of the report is concerned with the 
experimental development of the key component of the sys- 
tem, a laser beam steerer which uses piezoelectrically driven 
mirrors Consideration is given to maximum attainable reso- 
lution. frequency response, hysteresis, thermal and aging 
effects, and unwanted modes of deflection Part II deals mainly 
with the theoretical aspects of the system This section dis- 
cusses types of scan modes, range calculations, and noise 
analysis including combined effects of atmospheric and shot 
noise. Also described are results of a one dimensional track- 
ing system incorporating shear plate deflectors. Author 


N06-1732O*# Columbia Univ., New York. Radiation Lab 

RESEARCH INVESTIGATION DIRECTED TOWARD EX- 
TENDING THE USEFUL RANGE OF THE ELECTROMAG- 
NETIC SPECTRUM Third Quarterly Progress Report, 
Jun. 16-Sep. 16, 1966 

R Novick 15 Sep. 1965 82 p refs Its Progr Rept No 11 
(Grants NsG-360; NsG-442; DA-ARO(D)-31 - 1 24-G568 NSF 
GP-1031; Contract DA-28-043- AM C-00099( E» 

(N ASA-CR-70391 ) CFSTI: H C $3 00/M F $0 75 CSCL 20H 

Numerous studies are underway in order to extend the 
useful range of the electromagnetic spectrum, and progress is 
reported for projects dealing with atomic, molecular, and 
solid state physics, properties of radioactive atoms; optical 
and microwave masers; and radio and X-ray astronomy. 
Under many experimental conditions, the decay of an ensemble 
of excited atoms is characterized by several relaxation times 
Radiation due to the impact of very slow helium ions on the 
rare gases has been observed. In at least one instance this ra- 
diation results from charge exchange with simultaneous exci- 
tation. A new optical system is reported which uses a lensless 
geometry and can define scattering angles at accuracies better 
than ±10' of arc without any averaging effects of a collecting 
lens. M.W.R. 

N66-17361# Harry Diamond Labs., Washington. D. C 
AN OPTICAL SURFACE DISCRIMINATOR 
William L. Soper 31 Aug. 1965 lOp 

(HDL-TM-65-41; AD-624286) CFSTI: HC $ 1 00/ M F $0 50 
An apparatus has been designed and build for the pur- 
pose of discriminating between reflecting and nonreflecting 
surfaces for optical radiation in the near infrared. The design 
and performance of the apparatus are discussed Author (TAB) 

N66-17604# Naval Research Lab., Washington, D. C. 

AN ATLAS OF THE ABSORPTION OF THE ATMOSPHERE 
FROM 8612 TO 11.600A 

J. A Curcio, R. Eckardt, C. V. Acton, and T. H Cosden 15 Oct. 
1965 29 p refs 

(N RL-6352 ; AD-624323) CFSTI HC $2 00/MF $0 50 

This report presents an atlas of the atmospheric spectral 
absorption structure of a 10.1-mile sea level path when the 
atmosphere contained 4 5 cm of precipitable water and when 
the atmosphere contained 12 cm of precipitatable water A 
neodymium glass laser spectrum is also included and shown 
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to emit in a spectral region which is particularly free of atmos- 
phenc absorption Author (TAB) 


N66-17721* Perkin-Elmer Corp.. Norwalk, Conn. Electro- 
Optical Oiv. 

EFFECTS OF AEROSPACE TECHNOLOGY ON CIVILIAN 
UFE THROUGH SCIENTIFIC INSTRUMENTATION 

John G. Atwood In NASA Marshall Space Flight Center 
(SeeN66-1770608-15> GPO HC $1.50: CFSTI: MF $1 .25 

The development and production of scientific instruments 
for industrial, medical, and educational use is closely associated 
with, and affected by the national aerospace program. Part of the 
effect comes directly through the aerospace support of tech- 
nology actually used in instruments, such as eieciro-opiiis. 
Part comes from requirements of the instrumentation industry 
to develop new instrument systems of extraordinary perform- 
ance to meet special aerospace needs. This knowledge and 
technology becomes available to other users through com- 
mercial instrumentation which later embodies it. A realistic 
discussion of how this transfer comes about cannot be carried 
on only by recitation of individual examples, although many 
interesting ones exist Rather, the large scale economic fac- 
tors are to be considered such as the effect which demands of 
the aerospace industries have on the technical capital equip- 
ment industry Tracing these effects on the technical capital 
equipment available to civilian industry, education, and medi- 
cine completes the cycle. The depth to which familiar aspects 
of our daily lives have become dependent on a highly advanced 
and expanding civilian technology is revealed in this process. 

Author 

N80-17933# National Research Council of Canada. Ottawa 
(Ontario). 

ESTIMATION OF HEATING OF A PLASMA BY LASERS 
[ABSCHATZUNGEN ZUR AUFHEIZUNG EINES PLASMAS 
MITTELS LASERN] 

H Hora 1965 22 p refs Transl. into ENGLISH from Rapt 
IPP/6/23. Inst, fur Plasmaphysik. Univ. Frankfurt (West Ger- 
many). 1964 14 p 

(NRC-TT-1 193) CFSTI: HC $2 60/ MF $0.86 

Earlier estimations of whether plasmas can be heated 
with brief laser impulses to temperatures which are of inter- 
est with respect to thermonuclear conditions are continued 
from the point of view that the high light field intensities 
produce a non-resonant ionization. Depending on whether 
the duration of this process is comparable with, or much 
greater than, the period of vibration of the light, some rough 
estimates are made of the extent to which a more favorable 
heating can be achieved with the greater densities that are 
then very probably attainable. In making these estimates the 
optical constants are explicitly computed for the hydrogen 
plasma, and the earlier results of Engelhardt are improved by 
numerical methods. Author 

N66-181 36# Joint Publications Research Service. Washing- 
ton. D. C. 

PHYSICAL PROBLEMS OF QUANTUM ELECTRONICS 
A. N. Orayevskiy 23 Feb. 1966 10 p Transl. into ENGLISH 
from Vestn. Akad. Nauk SSSR (Moscow), no. 12. Dec. 1965 
p 47-50 

(JPRS-34262; TT -66-30703) CFSTI: $1.00 

Some fundamental aspects of research discussed at a 
conference on physical problems of quantum electronics are 
presented. Included are discussions of nonlinear optical phe- 
nomena. including combination scattering and Mendel'shtam- 
Brillouin scattering: semiconductor lasers: gas discharges in 
gas lasers: gas breakdown in the focus of a laser beam: and 
general theoretical problems. R.N.A. 


N66-1 81 74* # Radio Corp. of America. C amden, N . J 
AN INVESTIGATION OF SUPERCONDUCTIVE TECH- 
NIQUES FOR BROADBAND TRAVELING-WAVE MASERS 

Washington. NASA. Mar. 1966 40 p refs 
(Contract NAS5-3773) 

(NASA-CR-386) CFSTI: HC $2.00/ MF $0.50 CSCL20E 

Research conducted with multicoil superconducting mag- 
nets capable of operating with traveling wave masers is de- 
scribed. The experimental work performed was confined to 
double- and triple-field stagger tuning of a rutile meander line 
traveling wave maser: these measurements are compared with 
the theory for broadbanding traveling wave masers. A tech- 
nique for obtaining extremely wide bandwidth (120 Me) in 
masers is presented. As a result of this project, traveling wave 
masers with bandwidth* exceeding 700 Me may be developed 
immediately, using presently available materials and tech- 
niques. It is also shown that experimental traveling wave 
masers capable of trading gain for bandwidth electronically may 
be designed. Since the theory of magnetic stagger tuning for 
increased bandwidth has been established, it is recommended 
that continued research be conducted in the areas of improved 
rutile crystal performance and optimum loadings of the me- 
ander line rutile maser All indications point to traveling wave 
maser bandwidths of 20 percent to be fully realizable in the near 
future. Author 


N 68-1 8228# Los Alamos Scientific Lab., N Mex. 

HIGH TEMPERATURE THERMAL DIFFUSiVITY MEASURE- 
MENTS BY THE FLASH TECHNIQUE 

B. H. Morrison. D. J. Klein, and L. R. Cowder 1965 34 p 

refs Presented at the 5th Thermal Conductivity Conf., Denver 
Submitted for Publication 
(Contract W-7405-ENG-36) 

(C0NF-651020-1 : LA-DC-7456) CFSTI: HC $2.00/MF $0.50 
The pulse technique was applied to the measurement of 
the thermal diffusivity of tantalum and three grades of graph- 
ite over the 800° to 2200* C temperature range. A ruby laser 
system was used as the pulsed energy source: a photomulti- 
plier tube detected the transient time-temperature response 
of the back face of a thin sample. Corrections for the heat loss 
and finite pulse-time are included in the calculations for thermal 
diffusivity. The data for tantalum are in good agreement with 
literature values. The laser pulse technique was found to be a 
convenient, rapid, and precise method for routinely measur- 
ing the thermal diffusivity of small samples of solid materials. 
The extension of the technique to 3000° C and the simultaneous 
measurements of specific heat are discussed Author (NSA) 


N 66-19615*# Hughes Aircraft Co , Fullerton. Calif. 

LASER WELDING OF COATED MAGNET WIRE Final 
Report 

J R. Shackleton and L. J. Martin 17 Nov. 1965 41 p refs 
Prepared for JPL 
(Contract NAS7-100) 

(N AS A-CR-70935; FR-65-10-257) CFSTI: HC $2.00/ MF $0.50 
CSCL 20E 

Techniques are described for performing laser welds of 
polythermaleze coated magnet wire to stainless steel and gold 
plated nickel terminals without using conventional methods 
for stripping the magnet wire. Good high strength welds were 
made between the desired terminal materials. Low strength 
welds could be detected visually by the necking down of the 
wire adjacent to the weld. It was reported that necking down 
of the wire was caused by variations in heat input into the 
weld, as excessive heat causes excessive fusion and necking 
down. More precise laser control is necessary when working 
with finer wire. By rejecting welds showing a neckdown of the 
wire, and precisely controlling the laser so that excess fusion 
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and necking down do not occur, consistently high strength 
welds can be obtained. Tables and comments on the data ac- 
cumulated are appended. H.S.W. 


N66-19703# Naval Ordnance Test Station, China Lake, 
Calif 

GaAs INJECTION LASER INVESTIGATION Technical Prog- 
ress Report No. 377 

Donald G. Me Cauley Oct. 1965 60 p refs 
(NOTS TP-3655; AD-624935) CFSTI: HC $3.00/MF $0.75 
This is one in a series of reports to be published on laser 
technique and application studies It documents an investigation 
in which coherent light emission was obtained from a General- 
Electric Company GaAs p-n junction injection laser. With cur- 
rent densities in excess of 2,400 amp/sq cm. increased external 
quantum efficiency, spectral line narrowing, and a high degree 
of primary source coherence of the radiation were shown. The 
spectral distribution, which is highly dependent on the current- 
induced changes in the junction temperature during a single in- 
jection pulse, was recorded photographically using a new 
application of the pulsed-intensity oscilloscope technique. In- 
frared sheet film was exposed to the radiation below, near, and 
far above threshold resulting in no, a few, and a great many 
interference fringes, respectively There is up to 50% error in 
the quantitative data presented here, which is not unusual for 
injection laser investigations: however, the qualitative trends 
toward spectral line narrowing and high external quantum 
efficiency support the argument for the optical pumping of 
neodymium glass and calcium fluoride lasers. Author (TAB) 


N66-19855# Air Force Systems Command. Wright-Patterson 
AFB, Ohio Foreign Technology Div. 

AMMONIA MASER (AMMONIA MOLECULAR GENERATOR) 

N, A. Begun. V P Yegorov. V. V. Il'in, and V. Ye Petrov 
27 Oct 1 965 7 p Transl. into ENGLISH from Soviet Patent 
no 160727 (Appl. no. 790507/26-9. 8 Aug. 1962) 2 p 

( FTD-TT-65-803/1 +2+4; AD-625196) CFSTI: HC $1.00/ 

MF SO 50 

The object of the invention is an ammonia molecular genera- 
tor with opposing beams which has the distinguishing feature 
that, for the purpose of lengthening the period of uninterrupted 
working, through the means of avoiding the deposition of parti- 
cles of the active substance of a high vacuum pump on the 
working surfaces of the high frequency resonator, and sim- 
plification of the design of the generator through the exclu- 
sion of cryogenic substance, there are used extended multi- 
channel pickups of the beams of the ammonia with six and 
eight-field sorting systems and heating of the high-frequency 
generator Author (TAB) 

N66-19899# Air Force Systems Command, Wright-Patterson 
AFB. Ohio Foreign Technology Div. 

RADIATION BEHAVIOR OF MOLECULES IN THE DE- 
TUNING CAVITY AND OSCILLATION PHENOMENA OF 
A DOUBLE-CAVITY MASER 

Tieh-Cheng Lee and Li- Chi h Fang 6 Jan. 1966 15 p refs 

Trans into ENGLISH from Wu Li Hsueh Pao (Peking), v 20, 
no 8, 1964 d 753-759 

l FTD-TT-65-888/1 +2 + 3 + 4; AD-626953) CFSTI: HCS1.00/ 
MF SO. 50 

A quantum-mechanical treatment is presented of the ra- 
diation behavior of molecules in the detuning cavity The phe- 
nomenon that was discovered by Higa (Rev Sci Instr.. 28 
1 957, p 726) in his experiment with a double-cavity maser 
is explained, namely, when the detuning frequency of the first 
cavity reaches a certain critical value, the amonia molecules 
in the second cavity suddenly break out into oscillation at the 


central frequency A critical formula for the detuning that ex- 
cites such sudden oscillation is obtained The influence of 
the cooperation effect is also taken into consideration Also 
qualitatively explained is the experiment performed by Strak- 
hovskiy et al. (J. Exp Theor Phys . 42. 1962 p 907) which 
relates the degree of detuning in first cavity with the radiative 
power of the molecules in second cavity Author (TAB) 


N66-19914# Air Force Systems Command, Wnght- Patterson 
AFB. Ohio. Foreign Technology Div 

STUDYING THE RADIATION SPECTRUM OF A RUBY LASER 
AND ITS RELATIONSHIP WITH RESONATOR PROPERTIES 

F. A. Korolev and S M Mamedzade 13 Jan 1966 12 p refs 
Transl into ENGLISH from Vestn Mosk Univ . Ser III. Fiz - 
Astron (Moscow), no 2, 1965 p 35-39 
(FTD-TT-65-1312/1 f2 + 4; AD-626959) CFSTI HC $1 00/ 
MF $0 50 

The complex Fabri-Pero standard (multiplex) in a wedge 
like and crossed regime was accepted for the investigation of 
resonant oscillation radiation types of a ruby laser at room 
temperature The outer dielectric mirrors and the frontal edges 
of the ruby crystal constituted the complex resonator, in which 
various forms of oscillation originated, corresponded to various 
resonator components. The multiplex standard, working in 
wedge shaped and crossed condition with various thicknesses 
of thrust rings, enabled to solve components of ultra-thin 
structure of the ruby laser spectrum with complex resonator 

Author (TAB) 


N66-19918# Linde Co.. East Chicago. Ind 

PRODUCTION ENGINEERING MEASURE FOR RUBY 
LASER RODS. Quarterly Progress Report, Jul. 1-Sep. 30, 
1965 

B. H Heise [1965] 16 p 

(Contract DA-36-039-AMC-061 68(E)) 

(QPR-1 AD-626212) CFSTI HC $1 ,00/MF SO 50 

The document reports progress toward improving the 
ruby growth process for the manufacture of Rangefinder laser 
rods The work of the first quarter involved procurement of 
equipment, preliminary growth of crystals, improvement of 
growth apparatus, and initial runs investigating individual 
variables of the Verneuil growth process Preliminary growth 
was performed: viz . shakedown for the two stations assigned 
to the project, and determination of the present status of 
crystal growth performed on two additional stations on tem- 
porary loan. The crystals produced in the latter investigation 
await evaluation A means for accurately controlling the 
distance between the boule cap and the burner head was 
devised and installed and is now operating satisfactorily A 
means for obtaining a continuous flow of powder was devised 
This apparatus will be installed and tested on a growth station 
during the next quarter Investigations of the effect of varying 
the diameter of the boule and the distance between the boule 
cap and the burner are well under way. Crystals produced in 
these investigations now await evaluation All items on the 
critical path of the PERT diagram are on or ahead ofschedule 
Fabrication and active evaluation are temporarily behind 
schedule but these items do not lie on the critical path 

Author (TAB) 


N66-19967# Illinois State Water Survey. Urbana. Atmos- 
pheric Sciences Section. 

EVALUATION OF THE MASER-EQUIPPED RADAR SET 
AN /M PS-34 AND AREA PRECIPITATION MEASURE- 
MENT INDICATOR Quarterly Prograss Report, 1 Jul.-30 
Sep. 1965 
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R. E. Rinehart and D M. A Jones 29 Oct. 1965 20 p 
(Contract DA-28-043-AMC-01 257(E)) 

(QPR-2 AD-625760) CFSTI HC $1 00/M F $0 50 

Difficulties encountered with the Area Precipitation Meas- 
urement indicator (APMI) and progress in overcoming these 
problems are discussed briefly The MASER-equipped M PS-34 
radar was operated during August near Magdalena. New Mexico, 
and 49-3/4 hours of data were collected of which 18 hours 
were on MASER mode Nearly 700 feet of radar film collected 
on 1 9 days of operations are available for analysis. The M AS ER 
operation was limited by the occasional lack of helium, and for 
a short period by trouble with the pump klystron circuit* An 
addition was made to the elevation control system to provide 
smoother scanning in the RHI mode and to permit the RHI 
mOuc to bs photographed through the indicator system 

as the PPI mode. Analysis of data collected during August in 
New Mexico was limited to unusual echoes which appeared as 
coherent targets up to 42 db below full gain without the 
MASER operating. The conclusion is that these targets were 
birds. Author (TAB) 


N66-20024# Texas Univ , Austin Plasma Dynamics Re- 
search Lab 

INFRARED MASER INTERFEROMETRY FOR TIME AND 
SPACE RESOLUTION OF ELECTRON DENSITY IN HIGH 
TEMPERATURE PLASMAS Technical Report No. 1 

Robert F Gnbble. J P. Craig, and Arwtn A Dougal Wnght- 
Patterson AFB ARL. Jul 1965 132 p refs 

(Contract AF 33(657>-1 1073) 

(ARL-65-135 AD-626939) CFSTI HC S4 00/MF SI .00 
A 3.39*1 He-Ne maser excited infrared interferometer was 
utilized for the investigation of time and space resolved elec- 
tron density in a high temperature, dense plasma formed in 
the theta-pinch geometry Dispersion of the coherent infrared 
radiation by the plasma electrons within an external resonator 
pulls the frequency of the coupled maser resonator with a 
resultant change in intensity The maximum measurable elec- 
tron density time variation of 3x1016 cm-3*ts-1 is achieved 
with a fast In As infrared detector, the resonators were operated 
with low coupling and at a relatively low Q New diagnostic 
information on the magnetic compression of a Deuterium 
plasma is presented Author (TAB) 


N66-20037# Pennsylvania State Univ.. University Park 
Dept of Physics 

THRESHOLD FOR STIMULATED RAMAN SPECTRA 

R. V Wick. T. A Wiggins, and D. H. Rank [1965] 8 p refs 
Sponsored by Nonr 

The effects of power and path length on the threshold for 
stimulated Raman production in methane and hydrogen were 
studied. A Korad giant pulse laser with a 3/8 by 4 in. ruby rod 
was used. The spectra were observed using gas cells of length 
6, 20. and 100 cm in length. The gam per unit length in in- 
tensity for a stimulated Raman line is a function of gas density, 
incident light or power intensity per unit area, line width, and 
molecular parameters The independence of gam with focal 
length was verified using a six cm cell with a five cm lens and 
a 100 cm cel! with a 50 cm lens. In both cases, the second 
anti-Stokes line vanished for pressures less than 55 lbs/in2 
Using a 20 cm cell with a 25 cm lens the pressure threshold 
of the first anti-Stokes line in methane was observed to be 
70 Ibs/in2; with a 50 cm lens and the same power, the thres- 
hold was 180 lbs/in2. in hydrogen, using a 100 cm cell with a 
50 cm lens, the anti-Stokes line was not present below 260 
Ibs/in 2 for a constant line width; using a 20 cm cell the green 
anti-Stokes line vanished at 215 Ibs/in 2 . D.T. 


N66-20166# ITT Industrial Labs., Fort Wayne. Ind. 

IMPROVED QUANTUM EFFICIENCY LASER DETECTORS 
Interim Engineering Report 

K. R. Crowe and J L Gumnick 20 Jan 1966 33 p ref 

(Contract AF 33(61 51-3082) 

(ITTIL-66-1 002 ; AD-627046) CFSTI; HC $2 00/MF $0 50 
This report covers the theoretical and experimental work 
completed during the first 4 months of the contract An equa- 
tion was derived relating photoelectric response to the optical 
and solid-state properties of photoemitters The analysis in- 
cludes the influence of multiple reflections of light from the 
photocathode boundaries and shows interference enhanced 
photoresponse for certain values of wavelength of the in- 
cident radiation and photocathode thickness. Photoelectric 
response for light entering the photocathode from the vacuum 
interface is compared to the response for light entering the 
photocathode from the glass interface for S-1 and S-20 
photocathodes. The yield is generally found to be higher for 
light entering the photocathode from the glass substrate. It 
is believed that the relative yeilds of the two cases is partially 
determined by multiple reflections within the photocathode. 
The measurements of photoelectric yield versus photo- 
cathode thickness and experimental problems relating to the 
measurements are discussed Experiments to be conducted 
during the remaining month of the contract are outlined. 

Author (TAB) 


N66-20322# Sandia Corp , Livermore, Calif 

FRINGE COUNTING LASER INTERFEROMETERS FOR 
INDUSTRIAL LENGTH MEASUREMENT 

J. D. Foster (Ph D. Thesis — Calif. Univ., Berkeley) Sep. 1965 
204 p refs 

(Contract AT{29-1 )-789) 

(SCL-DC-65-92) CFSTI: HC $6 00/MF $1 25 

The use of fringe-counting Michelson interferometers for 
length measurement has been restricted due to the problems 
of short measuring range and sensitivity to disturbance. The 
helium-neon gas laser is shown to be the answer to these 
problems. Use of the gas laser is shown to remove the meas- 
uring range limitations and to permit the design of solid in- 
tegral interferometer systems with ruggedness and reliability, 
which allows their use in normal industrial environments. A 
theoretical model for the Michelson interferometer illuminated 
with a helium-neon gas laser (laser interferometer) is pre- 
sented. Calculations of the variations in interference fringe 
visibility as a function of measuring distance made with this 
mode! are shown to agree with experiment Design consider- 
ations for stabilized single-frequency laser cavities are given. 
A solid integral interferometer system with fringe counting 
electronics is described Experimental results are given, which 
demonstrate the accuracy and long-range measuring rapa- 
bilities of the system Author (NSA) 


N66-20355# California Univ , Livermore Lawrence Radiation 
Lab. 

THEORY OF COUPLED MODE LASER OSCILLATIONS 

J. A Fleck. Jr and R E Kidder 8 Apr. 1964 33 p refs 
(Contract W-7405-EN G-48) 

(UCRL-7497) CFSTI. HC $2 00/MF $0 50 

A set of general equations describing the time-dependent 
behavior of a laser is derived The derivation is based on a 
density matrix description of the occupation of a pair of 
homogeneously broadened laser levels and a semi-classical 
treatment of the radiation field, consisting of an arbitrary 
number of modes The resulting equations resemble ordinary 
rate and energy conservation equations but contain add - 
tional interference terms which, in general couple all of the 
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modes The strength of this coupling depends on the in- 
homogeneity of the population inversion as well as on the 
mode frequencies The energy conservation equations imply 
that absorption and stimulated emission in such a system 
can apply, strictly speaking, only collectively to the system 
of modes as a whole Stability analysis carried out in the 
two-mode case indicates that a spatial inhomogene::/ in 
the pumping rate is required for undamped oscillations. It 
is also concluded that coupling of off-axis modes is more 
likely to lead to undamped spiking than coupling of ax.ai 
modes Author (NSA) 


N66-20388# Iowa State Univ. of Science and Technology. 
Ames. Inst, for Atomic Research 

STIMULATED COMPTON SCATTERING OF ELECTRONS 
BY LASER BEAM 

L. S. Bartell and H Bradford Thompson 4 Jul. 1965 8 p refs 
Presented at the Phys of Quantum Electr .** Conf.. San Juan, 
Puerto Rico, 28-30 Jun. 1965 
(Contract W-7405-ENG-42) 

(S-1187; C0NF-650638-1 ) CFSTI: HC $1.00/MF $050 

The scattering of a beam of electrons by intense standing 
waves of photons inside a laser cavity was recently observed. 
It is believed that this scattering corresponds to the stimulated 
Compton effect predicted by Kapitza and Dirac many years ago 
The analogy between this effect and its inverse, the scattering 
of photons by a periodic lattice of electrons, is discussed along 
with several experimental observations and possible applica- 
tions. Author (NSA) 

N66-20663# Brookhaven National Lab . Upton. N. Y. 

LASER FLASH TUBE TRIGGERING SYSTEM 

D. Stephani 3 Jun. 1965 6 p 

(Contract AT(30-2)-GEN-1 6) 

(BNL-9257) CFSTI: HC $1.00/MF $0.50 

A circuit is designed to fire Xe flash tubes used in a laser 
system. An Al reflector, which completely encircles the laser 
crystal and the flash tubes, is grounded. A small wire loop is 
wrapped around the flash tube at the ground, just above the 
grounded electrode. This wire is coupled to the high voltage 
pulsed electrode through 50 pf. This expedient produces re- 
liable firing of the flash tubes for high voltage supplies of 
800 to 2800 V. In the configuration used, four flash tubes are 
spaced uniformly around the laser crystal, and the described 
circuit is used to fire all four of the tubes. NS4 

N 66 -20600# United Aircraft Corp. East Hartford. Conn 
Research Labs 

INVESTIGATION OF THE MECHANISMS ASSOCIATED 
WITH GAS BREAKDOWN UNDER INTENSE OPTICAL IL- 
LUMINATION Semiannual Report. Aug. 1-Dec. 31. 1965 

Alan F. Haught and David C. Smith Jan. 1966 24 p refs 

(Contract Nonr-4696(00) ; ARPA Order 306; Proj. Defender) 
(U ACRL-E920272-6; , AD-627233) CFSTI: HC $1.00/MF 

$0.50 

An experimental and theoretical study of the physical proc- 
esses leading to the ionization of gases by intense optical 
radiation was conducted The high-intensity beam from a 
Q-spoiled ruby or neodymium laser is focused by a lens and 
used to cause electrical breakdown in a test gas. The production 
of ionization is examined as a function of the laser beam in- 
tensity, gas type, pressure, volume within which the break- 
down occurs, and frequency of the radiation. Studies have been 
made of the breakdown threshold of mixtures of the inert gases 
to determine the effects of controlled impurity levels on the 
breakdown process In these experiments it was found that at 
5X10 4 mm Hg the breakdown threshold of a 1 per cent neon. 
99 per cent argon gas mixture was lower than that for pure 


argon, even though at any given pressure the breakdown thresh- 
old of neon along is greater than that for argon. Measure- 
ments of the pressure dependence of the breakdown threshold 
of the gas mixture show the importance of gas collisions in 
the development of breakdown at high pressures and suggest 
that radiation energy transport may be the diffusion-like loss 
reported earlier. To examine further the growth of the break- 
down region, studies have been made of the expansion of the 
breakdown plasma using a high-speed image. Author 


NUB-20730 General Telephone and Electronics Labs.. Inc., 
Bayside, N. Y. 

COORDINATION AND CHEMICAL EQUILIBRIUM IN 
CHELATE LASER MATERIALS 

H. Samelson, C Brecher. and A. Lempicki In Iowa State Univ. 
of Sci. and Technol. 5th Rare Earth Res. Conf. Book 1 : Spec- 
tra Symp. Session S-1 and Spectra Session S-2 [1965] p 41- 
52 refs (See N66-20726 10-26) CFSTI: HC $5. 00/M F $1 00 
Chelated rare earth ions have been found to exist in solu- 
tion in a multiplicity of molecular structures, differing in the 
number and geometrical arrangement of coordinating ligands. 
Eight-fold coordination is the most common, but changes in 
temperature, solvent, or substituent groups may alter the co- 
ordination in either direction. Furthermore, most chelates dis- 
sociate progressively further as their concentration is lowered. 
The ramifications of such behavior on their luminescence and 
laser applications will be discussed. Author 


N66-20809# Radio Corp of America. Princeton, N J. RCA 
Labs 

ROOM TEMPERATURE LASER DIODES First Quarterly 
Report Jul. 1-Sep. 30. 1965 

George C Dousmanis, Aline Akselrad. and Herbert Nelson 
Ft. Monmouth. N. J , Army Electron. Command, Oct. 1965 
21 p refs 

(Contract DA-28-043-AMC-01 501 ( E)> 

(EC0M-01 501 -1 ; AD-626775) CFSTI: HC $1.00/MF $0.50 

The performance of pulsed GaAs injection lasers has been 
studied at repetition rates as high as 30 kc/sec with 80-nsec- 
wide pulses. Peak power outputs of 10 watts are obtained with 
40 A at low repetition rates (0.1 to 10 kc/sec). At 30 kc/sec 
the power output is 4.5 watts. These results apply to the con- 
ventional parallelepiped structure (junction width approx. 
0.0075 cm and length 0.025 cm). The experimental results 
up to 30 kc/sec suggest power outputs of about 1 W at 100 
kc/sec, despite some temperature rise with repetition rate 
indicated by approximate calculations on heating effects. A 
new 'line diode' structure is described which embodies a large 
area p-n junction but with a lasing region width of less than 
0.0025 cm An improved performance is expected at high 
repetition rates from these units. Author (TAB) 


N66-20850# Illinois Univ.. Urbana. Dept, of Theoretical and 
Applied Mechanics. 

DYNAMIC STRESS CONCENTRATION USING PHOTO- 
ELASTICITY AND A LASER LIGHT SOURCE 

W. P. T. North and C. E. Taylor Sep. 1965 23 p refs 
(Grant NSF GK-70) 

(T&AM-285) 

Since experimental techniques using dynamic photoelastic- 
ity are in general limited by suitably intense monochromatic 
light sources, it was of primary importance to describe a ruby 
laser system which would completely remove this particular 
aspect of the problem. Modulation of the system, in this case by 
a Kerr cell, provides the necessary control of the light output 
such that a complete series of results can be obtained by 
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putting together the results of many individual tests recorded 
on a conventional still camera. In this case the dynamic stress 
concentration factor in a strut with a symmetrically located 
circular discontinuity was determined to definitely establish 
the potential of the system. Author 


N66-20657# Frankford Arsenal. Philadelphia, Pa. Research 
and Development Directorate 

BASIC THEORETICAL CONSIDERATIONS OF LIGHT AM- 
PLIFICATION BY STIMULATED EMISSION OF RADIATION 

Alexander J Caseila Nov 1964 56 p refs 

(R-1743: AD-612516) CFSTI: HC S3 00/MF SO 75 

A theoretical develop m*nt of the basic physical principles of 
Light Amplification by Stimulated Emission of Radiation 
(LASER) is presented The processes of absorption and emis- 
sion are presented in a general manner, using both a classical 
and quantum mechanical approach The classical approach in- 
volves the approximation of the motion of an atomic electron 
as a driven oscillator. The quantum mechanical approach em- 
ploys the time -dependent perturbation approximation to de- 
velop the transition rates for absorption and emission. A brief 
discussion of the lifetime and spectral line width of excited 
energy states is presented due to their importance in con- 
siderations of the LASER Following this general development 
of the absorption and emission processes; a qualitative discus- 
sion of the important aspects of the LASER mechanism is 
presented A quantitative development of the conditions for 
amplification for the two basic types of LASER (the three- 
level and four-level types) ts presented using ruby and neo- 
dymium-doped glass as typical examples. Author (TAB) 


N66-2094V# Radio Corp of America. Camden. N J. 

LASER COMMUNICATION TRANSMITTER Final Report 

Nov 1965 54 p 
(Contract NAS9-4473) 

( NASA- CR-6 5246) CFSTI HC $3 OO/MF SO 50 CSCL 20E 
The objective of this program was to design and fabricate 
three injection laser transmitters to be used as part of the 
GT-7 Gemini experiments One transmitter will be used by an 
astronaut to establish an experimental laser communication 
link with a ground receiving station at White Sands missile 
range. The remaining units will be used for qualification tests 
and as back-up units Author 


N66-21037*# National Aeronautics and Space Administration 
Lewis Research Center. Cleveland. Ohio 
EFFECT OF IONIZING RADIATION ON RUBY 
Americo F. Foreseen and Hubert H Grimes Washington, 
NASA. Apr. 1966 Up refs 

(NASA-TN-D-337,9) CFSTI: HC $0 1 5/MF $0.50 CSCL 20L 
The ability of ruby to operate as a laser is dependent on 
the presence of chromium* 3 (Cr +3 ) impurity ions. Since 
radiation can cause severe ionization effects in ionic solids, 
it is desirable to determine whether ruby would be affected 
by such a radiation field. High-purity ruby and a-aluminum 
oxide (a-Al 203 ) were studied by optical absorption and elec- 
tron paramagnetic resonance techniques both before and after 
irradiation with high-energy X-rays. Irradiation of ruby crys- 
tals which have been preannealed in air results in a 20-percent 
loss of Cr +3 . the formulation of Cr +4 and Cr+ 6 ions, and an 
unidentified V-type defect center The effects found indicate 
complex interactions which depend strongly on the crystal 
pretreatment, purity, and irradiation dose Probable ionization 
processes are given to account for the results observed. 

Author 


N66-21141# Institut fur Piasmaphysik G m b H.. Garching 
(West Germany). 

DEVELOPMENT OF A LASER AMPLIFIER AND ITS AP- 
PLICATION IN PLASMA DIAGNOSTICS [ENTWICKLUNG 
EINES LASER-VERSTARKERS UND SEINE ANWENDUNG 
IN DER PLASMA-DIAGNOSTIKJ 

H. Zietemann Jun. 1965 35 p refs In GERMAN; ENGLISH 
summary 

(l PP-1/42) CFSTI HC $2. OO/MF $0.50 

In order to measure the electron temperature and the 
electron density of a 26 K Joule 0-pinch by means of light 
scattering, a high power laser has been assembled by com- 
bining an oscillator laser and an amplifier laser. The ampli- 
fication of the oscillator impulse by the ruby of the amplifier 
laser was calculated and measured. The amplification is 
expressed as function of the temperature of the amplifier 
ruby. Maximum impulse power: 25 MW. During the first 

maximum compression the maximum electron temperature 
was 50 eV. and at the moment of the maximum B-field the 
maximum temperature was 85 eV. The corresponding elec- 
tron densities were measured as max. 1.3x1017 particles/cm3 
and 1.6x1017 particles/cm3 respectively The spatial dis- 
tribution of electron temperature and electron density in the 
plasma is also stated. Author 

N06-21 169# Materials Research Corp., Orangeburg. N. Y. 

INVESTIGATION OF ELECTRON BEAM PROCESSING OF 
ALUMINUM OXIDE AND RELATED MATERIALS Scientific 
Report No. 3 

W. Class. Harvey R. Nesor, and G. T. Murray 15 Dec. 1965 
refs 

(Contract AF 1 9(628)-4089) 

(AFCRL-65-908; AD-626754) CFSTI: HC S3.00/MF $0.50 

This investigation deals with the application of float-zone 
techniques to the growth of laser ruby crystals. Two tech- 
niques. the electron beam and the hollow cathode float-zone 
processes, are being studied. The electron beam float-zone 
technique has yielded high perfection sapphire crystals free 
of visual scattering centers Crystals grown by this technique 
show a preferred orientation of about 85 degrees as com- 
pared with flame-fusion crystals which show a 60 degrees 
preferred orientation. Doping of the sapphire with Cr 2 0 3 
has been accomplished with the aid of oxide melting point 
depressants. The resulting ruby, however, still exhibits optical 
scattering. These centers can be attributed to starting material 
inhomogeneity. Efforts are presently underway to improve 
the starting material quality. The hollow cathode float-zone 
technique makes use of a highly localized hollow cathode 
plasma to produce a molten zone This technique is currently 
being developed in an effort to carry out float-zone crystal 
growth at pressures higher than are permissible with the 
electron beam technique The technique has been developed 
to the stage where floating zones have been produced and 
scanned. Large crystals have not yet been produced: further 
improvements in plasma stability must be accomplished be- 
fore large crystals can be grown by this technique 

Author (TAB) 

N66-21293# Army Electronics Labs., Fort Monmouth. N. J. 
HIGH-POWER GALLIUM ARSENIDE LASER DIODES 
L. Wandinger and K. L. Klohn Oct. 1965 24 p refs 
(ECOM-2629; AD-627084) CFSTI: HC $1 OO/MF $050 

The essential features in the design, development, and 
performance of GaAs p-n junction laser diodes with high out- 
put in the coherent beam for application in secure communi- 
cation systems are discussed. After a brief review of device 
design principles, the technology of wafer preparation, dif- 
fusion of extremely planar p-n junctions and the formation 
of ohmic, low resistance, area contacts developed at this 
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Command is presented. Measurement techniques to determine 
the performance characteristics of these lasers such as thresh- 
old current density, output power, external quantum effi- 
ciency, spectral distribution and linewidth of emitted radiation 
are discussed Experimental units with a total average power 
output in the coherent beam of more than three watts cor- 
responding to a quantum efficiency of 15 percent have been 
ma< ^ e Author (TAB) 


N66-21405# Sylvania Electric Products, Inc.. Mountain 
View. Calif. Electronic Defense Labs 

TECHNIQUES FOR SUPER-MODE OSCILLATION Interim 
Engineering Report, 1 Sep. -30 Nov. 1965 

Russell Targ, B J. Me Murtry, and S E Harris [1965] 53 p 

refs 

(Contract A F 33(6 1 5)-2 884) 

(IER-2; AD-624845) CFSTI: HC $3 00/MF $0 50 

The report describes an experimental and theoretical 
program to determine the fundamental properties of the FM 
and super-mode lasers. These two techniques make it possible 
to obtain at a single frequency the full power of a high-power 
multi-mode laser without suffering the loss in power inherent 
in conventional approaches involving the suppression of 
modes The work of this program is divided broadly between 
two main activities. The first is to obtain a more complete 
understanding of the physics governing the operation of the 
FM and super-mode lasers. The second is concerned with 
improving the techniques for coupling the modes of the FM 
laser and finding more efficient means for full power super- 
mode conversion of the FM signal to a monochromatic out- 
put Progress to data is summarized TAB 


N66-21435*# Radio Corp of America, Princeton, N. J. Micro- 
wave and Power Devices Operations Dept. 

DESIGN AND FABRICATION OF A LASER MODULATOR 
Final Report, Jul. 27-Oct. 27. 1965 

1 1 Nov. 1965 28 p refs 
(Contract NAS5-9620) 

( N AS A- C R-7 1 51 6) CFSTI: HC $2. 00/MF $0.50 CSCL16E 

The development of a laser modulator capable of pro- 
ducing 40% depth of modulation for an applied voltage of 
400 volts rms over a bandwidth from dc to 6 Mc/sec is pre- 
sented The program incorporated a parallel effort on both 
gallium arsenide and gallium phosphide electro-optic crystals 
In addition, some work was done on potassium tentalate 
niobate An attached paper gives a summary description of 
GaAs electro-optic modulators having a linear aperture of 
3 mmx3 mm and an angular aperture greater than 12 degrees 

C.T.C. 


N66-21657* # Massachusetts Inst, of Tech , Cambridge Re- 
search Lab. of Electronics. 

SENSING OF METEOROLOGICAL VARIABLES BY LASER 
PROBE TECHNIQUES Semiannual Report, 1 Aug. 1965-31 
Jan. 1966 

G. Fiocco 1 Feb 1966 7 p refs 
(Grant NGR-22-009-'1 31) 

(N ASA-C R -7 1 397) CFSTI: HC $ 1 00/M F $0 50 CSCL04B 

Optical radar investigations of the aerosol layer at 20 km 
have continued and noctilucent cloud observations were ana- 
lyzed in connection with a study dealing with the sensing of 
meteorological variables by laser probe techniques. Work is 
underway on the development of a Doppler optical radar, 
and an experiment is proposed to measure Raman scattering 
of ruby light in the atmosphere M.W R 


N66-21698*# National Aeronautics and Space Administration. 
Goddard Space Flight Center. Greenbelt. Md 

HYDROGEN MASER FREQUENCY COMPARISON WITH A 
CESIUM BEAM STANDARD 

E. H. Johnson and T. E. Me Gumgal Washington, NASA. 
Apr. 1966 15 p refs 

( N ASA-TN- D-3292) CFSTI: HC S0.20/MF $0 50 CSCL 20E 
A direct measurement of the hyperfine energy-level 
splitting (splitting the energy band into sublevels) of the 
hydrogen atom has been made by comparing the frequency 
of an atomic hydrogen maser and a cesium-beam frequency 
standard. The two standards were compared for the period 
of one day. The measured value of the F-1. M f -0— F-0, 
M f = 0 hyperfine transition corrected to zero field is 
1420405751 781 ±0016 (A-1 Time Scale). Author 


N66-21774# Hughes Aircraft Co , Fullerton. Calif. 

LASER COMMUNICATIONS STUDY Final Report, 1 Jul. 
1964-31 Aug. 1965 

T. M. Straus. J E Kiefer, and F Chethik Jan 1966 88 p refs 
(Contract DA-2 8-043- AM C-001 95(E)) 

( FR-66-1 4-37 ; AD-477691) 

The design of a laser communications system was predi- 
cated upon obtaining a tool with which the deleterious effects 
of the atmosphere on a FM signal could be measured The 
system incorporates the elements of a coherent communica- 
tions system with sufficient bandwidth to handle a 12 voice 
channel binary multiplex. Modulation of the light is accom- 
plished in the UHF region This is a single-ended system (i.e. 
a mirror is used at one end) utilizing a single laser to provide 
LD and signal beam power The system design was imple- 
mented during the development phase A two-element electro- 
optic modulator enclosed in a UHF cavity to obtain the de- 
sired frequency translation is described In an additional 
operational mode the carrier is not suppressed and the local 
oscillator is transmitted with the signal Atmospheric path 
study tests showed both modes were at times greatly degraded 
by atmospheric turbulence. This is primarily attributed to 
thermal gradients in the atmosphere. The heterodyne signal 
degraded more than the self-mix (carrier plus sideband) mode 

Author (TAB) 

N66-21833# Northeastern Univ., Boston, Mass. Photochem- 
istry and Spectroscopy Lab. 

APPARATUS FOR FLASH PHOTOLYSIS Scientific Report 
No. 3 

Peter A. Schnieper Jul. 1965 51 p refs 

(Contract AF 1 9(628)-3836 ; Grant PHS-R H-00302-02) 
(PSL-102; AFC RL-65-7 1 6 ; AD-627533) CFSTI,: HC $300/ 

MF $0.50 

Flash photolysis provides a means of studying the short- 
lived chemical intermediates which result from exposure to 
light. The paper describes the instrumentation for this tech- 
nique developed at Northeastern University Details are pre- 
sented of the main discharge circuit, of the flash tubes, and of 
the trigger, delay, and detection circuits A flash photolysis 
assembly based on the pulsed ruby laser is also described. 
The photolysis of aqueous methylene blue serves to illustrate 
the performance of the apparatus Author(TAB) 


N66-21862# Library of Congress, Washington. D. C. Aero- 
space Technology Div. 

FOREIGN SCIENCE BULLETIN, VOLUME 2, NUMBER 3 

Mar. 1 966 80 p refs 

Presented is a compilation of selected foreign scientific 
and technical literature sponsored by the Department of De- 
fense. Some of the topics considered are: the method of 
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• potential functions, two-photon optically pumped semiconduc- 
tor lasers, the controlling zone in the combustion of composite 
propellants, new trends in the development of aromatic polyes- 
ters in the USSR, loss in antenna gain in long-haul UHF tropo- 
spheric propagation, microwave techniques for lasers, solid 


fuels for ramjet engines, high temperature properties of liquid 
alkali metals, and effect of fillers on the morphological forms 
and mechanical properties of crystaline polymers. Reports 
are included on the following conferences: the spectral trans- 
parency of the atmosphere in the visible and infrared regions 
of the spectrum, and problems in material science Reviews 
are presented for the following books: Molecular Scattering 
of Light . and Methods of Studying the Most Recent and Con- 
temporary Tectonics of the Shelf Zones of Seas and Oceans. 
A brief biography on Lev Davidovich Landau is also included 

M.R.W. 


N66-21887# California Inst, of Tech . Pasadena. Hydrody- 
namics Lab. 

PARAMETERS AFFECTING CAVITATION AND SOME 
NEW METHODS FOR THEIR STUDY Final Report 

Albert T Ellis Oct 1965 48 p refs 

I Contract Nonr-220<44)) 

(E-115.1; AD-627925) CFSTI: HC $2 00/M F $0.50 

New experimental observations are presented which sup- 
port the high speed jet mechanism of cavitation damage. A gen- 
eral discussion of the basic hydrodynamic theory involved is 
given and the importance of certain parameters on damage are 
pointed out. New techniques for studying the collapse of single 
cavities are described and the concept and development of a 
high speed photographic system using a ruby laser is outlined. 
Magnifications of up to fifty times at picture repetition rates as 
high as 1,600,000 per second and exposure times of 20 
billionths of a second have been achieved Author (TAB) 


N66-2219V# National Aeronautics and Space Administration. 
Goddard Space Flight Center, Greenbeit, Md. 

TRACKING OF THE BEACON-EXPLORER SATELLITES 
WITH LASER BEAMS 

Henry H Plotkin [1965] 4 p refs Submitted for Publication 
(NASA-TM-X-56631) CFSTI: HC SI 00/MF $0 50 CSCL 20E 
The value of using lasers for accurate tracking of orbit- 
ing optical reflectors is assessed Results of optical tracking 
experiments with the Beacon Explorer satellites indicate that 
precise measurements of satellite positions may be deter- 
mined. Present optical tracking methods require photography 
by reflected sunlight at a time when the sky is dark enough 
to permit simultaneous photography of the stars, however it is 
observed that studies are being conducted to permit laser 
range determinations during daylight and when the satellite 
is in the shadow of the earth H.S.W. 


N66 22338* National Aeronautics and Space Administration. 
Marshall Space Flight Center, Huntsville Ala. 

DEVELOPMENT OF A LASER DOPPLER FLOWMETER 
FOR GAS VELOCITY MEASUREMENT 

W. Foreman (Brown Eng. Co.) and Robert M. Ruffaker In its 
Aero-Astrodyn. Res Rev No. 3 15 Oct 1965 p 66-71 refs 
(See N66-22329 11-34) CFSTI: HC $4.00/MJ= $1.00 

The large magnitudes of the Doppler shifts obtainable, 
using a cw gas laser, suggest that local velocity vectors can 
be measured by using the visible light from the laser. Opti- 
cal heterodyning of the laser light with a portion of the inci- 
dent laser beam will produce a beat signal at the frequency of 
the Doppler shift due to the motion of the gas. Measurement 
of the beat signal frequency, together with the geometry of 
the optical system, determines the flow velocity of the gas. 
A probeless velocity measuring technique has been de- 
veloped based on this principle. This technique has been 
checked in a wind tunnel at speeds up to 500 ft/sec (150 m/ 
sec) This technique also gives a distribution of velocities 
due to the turbulence level of the gas flow. This technique is 
also applicable for the measurement of velocity of any 
moving surface Some applications will be the measurement 
of panel flutter and for a calibration of dynamic pressure 
transducers. Author 


N66-22418# National Bureau of Standards. Washington, D. C. 

PROCEDURES FOR PRECISE DETERMINATION OF THER- 
MAL RADIATION PROPERTIES, NOVEMBER 1963 TO 
OCTOBER 1964 

Joseph C. Richmond, S. Thomas Dunn. David P. De Witt, and 
Warren D. Hayes, Jr. 17 Dec. 1965 77 p refs Prepared for 
AF 

(NBS-TN-267; AD-628586) GPO: HC $0.45; CFSTI: MF 

$0.75 

A laser-source integrating sphere refiecto meter was de- 
signed and built to measure the reflectance of specimens at 
hi* h temperatures. The sphere was calibrated for linearity of 
retoonse of 0.632 microns by means of a shallow cylindri- 
cal cavity with a variable depth-toradius ratio, having a lining 
of known reflectance. Preliminary tests showed that the flux 
emitted by a hot specimen at temperatures up to 2500° K will 
not invalidate the reflectance measurement. An ellipsoidal 
mirror reflectometer was calibrated for all known errors in the 
1 to 7.5 microns range. A preliminary analysis indicates 
that the errors in measurement of absolute reflectance with 
this equipment should not exceed 2 percent. A review of the 
literature on relation of thermal radiation properties to other 
properties of materials is presented, together with a summary 
of the work done in an effort to compute the spectral emit- 
tance of rhodium. Author (TAB) 


N66-22300*# National Aeronautics and Space Administra- 
tion. Washington. D. C. 

VISUAL OBSERVATION OF INFRARED LASER EMISSION 
|0 VIZUAL'NOM NABLYUDENII INFRAKRASNOGO IZLUCH 
ENIYA OPTICHESKOGO KVANTOVOGO GENERATORA] 

L. S. Vasilenko. V. P. Chebotayev, and Yu. V Troitskiy Feb. 
1966 8 p ref Transl. into ENGLISH from Zh. Eksperim. 

Teor. Fix. (Moscow), v. 48, Mar. 1965 p 777-778 
(NASA-TT-F-9888) CFSTI: HC $1 00/MF $0 50 CSCL 06D 
Description of experiments in visual perception of in- 
tense coherent infrared radiation. Radiation of 0 95. 1.11, 
1.15 and 1.18 p from a gas laser was observed with the un- 
aided eye. Radiation with X = 0 95 p is perceived as red light, 
while radiation with X = 1 . 1 1 , 1.15 and 1 .1 8 p is perceived as 
light with half the wavelength of red light. Author 


N66-2241 9# Westinghouse Electric Corp., Baltimore. Md. 

THERMAL OPTIC DISTORTION Semiannual Report 16 
Jun-16 Dec. 1966 

J. H. Cullom, E. P. Riedel, and G. D. Baldwin 16 Jan. 1966 
40 p refs 

(Contract Nonr-4874(00); ARPA Order 306; Proj. Defender) 
(MDE-6236; AD-628489) CFSTI: HC S3.60/MF $0.50 

Preliminary measurements were made on a 3/8x3 inch 
neodymium-doped Kodak glass laser rod. The measurements 
performed were space and time resolved measurements of 
pump induced bi refringence during and after the pump phase. 
The theoretical portion of the investigation completed covers 
a preliminary analysis of the pump induced bi-refringence. 
Two clad neodymium doped laser rods, and one undoped 
glass control rod, were ordered from the American Optical 
Company. Author (TAB) 
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N 66 *22449# Microwave Electronics Corp.. Palo Alto. Calif. 

STUDY OF PHONON-OPTICAL INTERACTIONS Final 
Report 

F. A. Olson and V. R. Johnson Nov. 1965 46 p refs 

(Contract AF 49(638>-1 330} 

(AFOSR-65-2647; AD-628020) CFSTI: HC S2.00/MF $0 50 
Exploratory research is described concerning phonon- 
photon interactions in optical sources. These include a theo- 
retical description of Bragg and Raman-Nath scattering 
caused by propagation of a plane acoustic wave through the 
path of a laser beam. This interaction is considered for intra- 
cavity operation with possibilities of modulation, frequency 
translation and output coupling. The conditions for syn- 
chronous mode operation are described. Modulation of an 
injection laser is considered on a theoretical basis with sug- 
gestions as to what results are to be attained and how the 
concept may be tested. Because boundary conditions are 
indeterminate for the injection laser, it was felt that experi- 
mental research should first deal with the intracavity modu- 
lation and coupling in an opticaiiy pumped laser. The inter- 
action was tested in a ruby laser. The prime problem was 
associated with strains set up by the thermal shock created 
when the laser was operated in a pulsed mode. 850 Me 
acoustic wave interaction was observed in the laser, its mag- 
nitude slightly above the noise level. Author (TAB) 

N66-22488# Systems Research Labs., Inc., Dayton, Ohio. 

EXPERIMENTAL DETERMINATION OF ION EXCITION 
ENERGIES AND DENSITIES IN A LOW PRESSURE DIS- 
CHARGE Final Report, May 1964-Jun. 1965 

Richard R. Corwin Wright- Patterson AFB, Ohio, ARL, Dec 1965 
42 p refs 

(Contract AF 33(61 5)-1 798) 

(ARL-65-246; AD-628795) CFSTI: HC S2.00/MF $0.50 

An experiment is described for measuring the relative popu- 
lation densities of the energy levels of a neon plasma using a 
tunable helium-neon laser. Absorption measurements of the 
laser irradiation upon a neon plasma are made. A phase sensi- 
tive lock-in amplifier is used as a detector which measures only 
the absorption of incident laser radiation and thus eliminates 
erroneous measurement of background light. Two specially 
constructed plasma diagnostic instruments are described. The 
first instrument measures the second derivative of Langmuir 
probe current with respect to probe voltage, and thus is a meas- 
ure of the electron velocity distribution in a plasma. This in- 
strument employs a phase sensitive detector which is a theoret- 
ically optimum technique for detecting small signals in the 
presence of noise The second instrument is a simple loga- 
rithmic amplifier which displays, on an oscilloscope, the 
logarithm of the Langmuir 'probe current. The slope of the 
resulting oscilloscope trace is a measure of the electron tem- 
perature of the plasma. Author (TAB) 

N66-22498# Texas Instruments, Inc.. Dallas. Apparatus Re- 
search and Development Lab. 

LARGE-ANGLE DEFLECTION TECHNIQUES FOR LASER 
DISPLAY Second Quarterly Report, 19 Aug.-19 Nov. 1966 

G. R. Fournier and H. W. Parker Griffiss AFB, N. Y.. RADC, 
Jan. 1966 32 p ref 

(Contract AF 30(602)-3731 ) 

(U2-91 2008-2; R ADC-TR-65-465; AD-628046) CFSTI: HC 

$2. 00/M F $0.50 

Work has continued on a large-angle deflection technique 
for producing a 945 line TV type raster scan in an experi- 
mental laser display. A 14° scan-angle was achieved at 28.350 
cycles by the horizontal deflector comprised of a piezoelec- 
tric cartridge and mirror coupled by a glass resonator shaft. 


Cartridges made of PZT-4 material as well as silica fibers are 
being investigated in an attempt to improve the scanners. 
Tests to determine angular and lateral deflection, effects of 
cooling, and mechanical resonant frequencies were per- 
formed, and an electrical equivalent circuit was arrived at. 
Electronic drive circuitry for both horizontal and vertical 
scanners was further developed. It was concluded that at 
least 25 factors and variables contribute to the characteris- 
tics of the scanners Other type scanners were also investi- 
gated. Author (TAB) 


N66-22682# Michigan Univ.. Ann Arbor. Optical and Radio 
Systems Lab 

INVESTIGATION OF SPACE COMMUNICATIONS SYSTEMS 
USING LASERS Interim Report, Dec. 1963-May 1964 

R. A. Rollin, Jr. and F. Zwas Griffiss AFB, N. Y\, RADC. Jan. 
1966 180 p refs fts Rept -5693-9-T 

(Contract AF 30(602)3036) 

(RADC-TDR-64-289; AD-478052) 

Space-to-space and earth-to-space communications sys- 
tems with laser sources (wavelengths between 0.2313 and 
85.047) were studied and analyzed. The general optical-com- 
munications range equation was derived using signal to noise 
considerations for the two systems. The performance of seven 
laser systems employing state-of-the-art components were 
compared, with two of the seven including optical maser power 
amplifiers A 1 0628 SF 8 +He has laser source with a neody- 
mium optical maser power amplifier performed best for deep 
space communications from an earth station or from a space 
vehicle. Studies were made of geophysical anc celestial phe- 
nomena affecting laser communications, and included investi- 
gations of atmospheric transmittance and background inter- 
ference from celestial bodies. Satellite and ground station 
spacings for continuous laser space communications were de- 
termined, and it was found that three equally spaced syn- 
chronous orbiting satellite relays had the best operational 
characteristics. Conclusions are drawn concerning the best 
continuous laser wavelength for both types of systems under 
various conditions, and areas of research are recommended. 

C.T.C. 

N66-2261 1 # Illinois Univ.. Urbana. Dept of Electrical Engi- 
neering 

JUNCTION EFFECTS IN COMPOUND SEMICONDUCTORS 
Scientific Report No. 4 

N. Holonyak, Jr.. M D Sirkis, C J. Nuese. J. S. Moore, and 
G Stillman Sep 1965 14 p refs 

(Contract AF 19(628) 4337) 

(AFCRL-66-1 8; AD-629689) CFSTI: HC $1.60/MF $0.50 

Some results of Zn-diffusion in Ga(As 1 . X P X ) and their 
effects of laser junctions are summarized Pulsed operation of 
Ga(As 1 x P x ) lasers to temperatures beyond 200° K is described. 
Self-oscillation phenomena (instabilities) in bulk n-type Si 
counter-doped with Au or Co are discussed briefly These 
oscillations occur at typically 1 Me or lower frequencies in Co- 
compensated Si and to well above 100 Me in Au-compensated 
Si, Author (TAB) 


N66-22741 § Stanford Univ.. Calif Microwave Lab 

MICROWAVE RESEARCH Quarterly Statu# Report No. 27, 
1 Aug. -31 Oct. 1965 

Feb. 1966 17 p refs 

(Contract Nonr-225(48)) 

(ML -1410; AD-628941) CFSTI HC $1 60/MF $0.50 
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Microwave research ; s reported in the following areas: (11 
acoustic wave amplification in piezoelectric semiconductors; 
(2) optical masers for physical research problems; (3) stim- 
ulated Raman scattering with applications to tunable lasers; 
(4) the geometry of microwave acoustics; (5) high electric field 
domain motion in photoconductive and sem (conductive cad- 
mium sulfide. (6) longitudinal electronic resonances of 
bounded, collisionless, and nonuniform plasmas; and (7) bulk 
instabilities and streaming «n ferromagnetic metals D.T 


N 66-23078* Utah Univ , Salt Lake City. 

LASER TEMPERATURE-JUMP STUDIES OF FAST RE- 
ACTIONS Final Technical Report. Oct. 1, 1963-Sap 30. 1966 

Edward M. Eyrmg [1965] 7 p refs 

(Grant AF-AFOSR-476-64) 

(UUcD-2-64; AFOSR-65-2941 40-628027) CFSTI HC 

SI 00/M F $0 50 

A ruby laser was assembled from commercial components 
for use as a smgle-pulse. source of heat in temperature- 
jump relaxation kinetic studies of very rapid reactions in 
aqueous and non-aqueous solutions Preliminary results 
were obtained with an aqueous uranyl ion monomer-dimer 
equilibrium to which copper nitrate was added A neodymium 
doped glass laser rod radiating at 1 06 microns was not 
found satisfactory for the same purpose. A concurrent in- 
vestigation of a fast protolytic reaction in water and O 2 O by 
the conventional Joule heating temperature -jump method 
yielded solvent D 2 0 kinetic isotope effect data with rami- 
fications for enzyme kinetics. Author (TAB) 


N66-23456*# National Aeronautics and Space Administration. 
Marshall Space Flight Center, Huntsville. Ala. 

ELECTRONICS RESEARCH AT MSFC 

1965 40 p fts Res Achievements Rev. Ser. No. 5 

IN ASA-TM-X-53364) CFSTI; HC $2 00/MF $0 50 CSCL09C 

CONTENTS: 

1 OPTICAL TECHNOLOGY PROGRAM J. L Randall 
P 1-*!C (See N66-23457 12-16) 

2 LASER SYSTEMS RESEARCH AT MARSHALL SPACE 
FLIGHT CENTER C L Wyman p 11-19 (See N6S-23458 

12-16) 

3. MICROELECTRONICS PROGRAM AT MARSHALL 
SPACI FLIGHT CENTER J C Taylor p 21-29 (See N66- 
23459 12-09) 


N66-23467* National Aeronautics and Space Administration. 
Marshall Space Flight Center, Huntsville, Ala. 

OPTICAL TECHNOLOGY PROGRAM 

Joseph L. Randall in its Electron Res at MSFC 1965 p 1- 
10 (See N66-23456 12-09) CFSTI: HC S2.00/MF $0.50 
Details are given on optical and infrared technology re- 
search directed toward developing advanced optical systems 
for guidance, tracking, and communication in aerospace mis- 
sions. Component and device studies center on laser sources, 
detectors, modulators, beam scanners, and ring lasers. Com- 
munication and tracking techniques, involving superhetero- 
dyne receiver and frequency stabilization, are also being de- 
veloped for use in particular systems. Theoretical and 
experimental studies on atmospheric effects in optical track- 
ing and communication are reported, and progress on optical 
design, fabrication, and evaluation of components is outlined. 
The objectives of the optical technology satellite program are 
summarized, and a tentative list of the experiments chosen 
to simulate deep-space communication for ranges up to 160 
million kilometers is included. E.A.O. 


N 66-23458* National Aeronautics and Space Administration. 
Marshall Space Flight Center, Huntsville, Ala. 

LASER SYSTEMS RESEARCH AT MARSHALL SPACE 
FLIGHT CENTER 

Charles L. Wyman in its Electron. Res at MSFC 1965 p 1 1- 
19 (See N66-23456 12-09) CFSTI; HC $2. 00/MF $0.50 
Two laser radar systems are described: an airborne optical 
guidance system for rendezvous maneuvers, and a ground 
based precision optical tracking system for advanced launch 
vehicles. The directional characteristics of lasers are briefly 
discussed, and basic range equations are presented. Charac- 
teristics of the prototype optical guidance system are given in 
tabular form. The system has both a long range laser source, 
and a fine range incoherent-light-emitting diode. Character- 
istics and reauirements of the optica! backing »y»tem are 
summarized, ft is concluded that the laser radar systems will 
offer greatly increased range and accuracy, and the elimina- 
tion of microwave ground clutter and backscatter problems. 


N66-23S84# Toronto Univ. (Ontario). Dept, of Physics. 
STIMULATED RAMAN EMISSION AND ABSORPTION 
SPECTROSCOPY Status Raport 

B. P Stoicheff Sep. 1965 4 p 
(Contract Nonr-5012(00» 

(AD-626747) CFSTI: HC $1. 00/MF $0.50 

In studying angular dependence of stimulated anti-Stokes 
emission photographs taken of three anti-Stokes 'rings'* in 
diamond show good agreement between theory and observed 
angles. A 3.4 meter Ebert spectrograph was installed and is 
performing absorption coefficient measurements. The con- 
struction of an argon ion laser with 50 milliwatt power output, 
which operates at eight different wavelengths, is also reported. 

A.O. 

N66-23746* # Tyco Labs., Inc.. Waltham, Mass. 

DEVELOPMENT OF CONTINUOUS. HIGH EFFICIENCY, 
ROOM TEMPERATURE. VISIBLE WAVELENGTH. 
SEMICONDUCTOR INJECTOR LASERS Final Report 

[1966] 46 p 
(Contract NAS8-1 1864) 

(NASA-CR-74018) CFSTI. HC S2 00/MF $0.50 CSCL 20E 
This study was undertaken to develop a semiconductor in- 
jection laser for continuous operation at room temperature in 
the visible wavelength range. From the study technology was 
developed which enables the preparation of fully mounted 
heat sunk diodes of alpha-SiC. A novel approach to contact- 
ing was developed which is applicable to devices intended 
either for rectification or electroluminescent application. It 
was demonstrated that impurity levels (presumably deep) 
introduced from solution during crystal growth play a signif- 
icant role in the details of the electroluminescent proper- 
ties of SiC. Both the spectral distribution and the efficiency 
of the radiational process are affected. Additions of Ti and Zr 
appear beneficial. It was also demonstrated that the attain- 
ment of high doping levels to minimize bulk resistances in the 
alpha-SiC diodes is not an insurmountable problem. R.N.A. 


N 66-23765*# Massachusetts Inst, of Tech.. Cambridge. 
Physics Dept 

DYNAMICS AND CHARACTERISTICS OF THE SELF-TRAP- 
PING OF INTENSE LIGHT BEAMS 

E. Garmire, R. Y. Chiao. and C. H. Townes [1965] 12 p refs 
(Grant NsG-330) 

(NASA-CR-74030) CFSTI: HC $1. 00/MF $0.50 CSCL 20E 
This paper reports direct observation of the evolution 
of beam trapping in CS 2 in the simplest cylindrical mode. 
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N66-23875 


The threshold, trapping length, change in index of refrac- 
tion. and steady-state beam profile were found to be con- 
sistent with theoretical predictions calculated from the non- 
linear refractive index due to the Kerr effect It was 
demonstrated that a steady-state conditk>n is asymptotically 
approached in which the beam collapses to a bright filament 
as small as 50 microns R.N.A 


N66-23875# Lexington Labs., Inc , Cambridge. Mass 

VAPOR PHASE GROWTH OF RUBY MONOCRYSTALS 
Semiannual Technical Summary Report. 1 Jul. 1965-1 Jan. 
1966 

Philip S. Schaffer Feb. 1966 35 p refs 

{Contract Nonr-4574(00)-1 ; ARPA Order 306; Proj. Defender) 
(AD-629154) CFSTI: HC S3.60/M F $0.50 

The vapor phase growth technique was further developed 
for the growth of large, high purity, low strain ruby mono- 
crystais for iaser applications. Constant growth temperature 
and reactant gas flow rate control units were incorporated 
into the crystal growth system. Other modifications were 
made in the growth system which permitted longer continuous 
runs than had been previously achieved. Ruby crystals were 
grown up to a weight of 96.3 grams in 58 hours. Some of 
the variables affecting the formation rate of chromium 
chloride were investigated. Some causes of gas inclusion- 
type defects were isolated and crystals were grown defect- 
free. Vapor-grown substrates were prepared from large 
crystals. A cylindrical ruby rod was fabricated without an- 
nealing from the 96.3-gram crystal. A threshold energy of 
24.9 joules input was measured. Twyman-Green interferom- 
etry showed one fringe in the vapor-grown rod. Electron- 
beam microprobe analysis over the cross-section of the 96.3 
gram crystal showed a chromium concentration deviation of 
±8.77% or ±5 ppm. Author (TAB) 
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IAA ENTRIES 


AAS-14113 * 

A 4-MM -WAVELENGTH MOLECULAR GENERATOR WITH A 
FABRY -PEROT TYPE OF RESONATOR [O MOLEKC L1ARNOM 
GENERATORE NA VOLNE X * 4 MM S REZONATOROM TIP A 
FABRI-FERO]. 

A F. Krupnov and V. A. Skvortsov (Gor'kovskii Gosudarstvennyi 
Universitet, Radiofizicheskii Institut, Gorki, USSR). 

Zhurnal Eksperimental'noi i Teoreticheskoi Fiziki, vol. 47, 

Nov. 1964, p. 1605-1611. 15 refs. In Russian. 

Qualitative interpretation of the form of a spectral line observed 
in experiments with a beam of active molecules. The beam is 
studied with the use of a Fabry-Perot resonator, applying dif- 
ferent types of oscillations. A maximum oscillation parameter 
is reached at an intermirror distance of \fZ with the oscillation 
type which yields a single maximum in the power field. The Stark 
effect arising during the l()l“ 0 00 '*'» n *ltion of a CH 2 O molecule is 
investigated. and a molecular generator, adaptable to within 
— 10-7 cpg by the Stark effect, is discussed. V.Z. 


A45-14U1 * 

INVESTIGATION OF A ’ SPARK” IN THE AIR ARISING DURING 
FOCUSING LASER RADIATION [ISSLEDOVANIE "1SKRY” V 
VOZDUKHE, V OZNIKAIU SHCHEI PRI FOKUSIROVANU IZLUCHENH/ 
LAZERAj. 

S. L. Mandel'shtam, P. P. Pashinin, A V. Prokhindeev, 

A M. Prokhorov, and N. K. Sukhodrev (Akademiia Nauk SSSR, 
Fixicheskii Institut, Moscow, USSR). 

Zhurnal Eksperimcntal' noi i Teoreticheskoi Fiziki, voL 47, 

Nov. 1964, p. 2003-2005. 7 refs. In Russian. 

Results of an investigation of the spark, analogous to a break- 
through in gases, which is observed in the lens focus, with pulses 
of a certain critical strength and above, when the radiation of a 
laser with a modulated Q- factor is focused. A ruby quantum gener- 
ator with a pulse-activated Q-factor is used to generate powerful 
pulses. The luminescence and dynamics of the spark are examined 
with the use of an SFR-2 high-speed photorecorder. The total ener- 
gy released by the discharge, and the spark temperature are de- 
termined. The procedures are described and the results are dis- 
cussed. V.Z. 


AA9-1406 * 

QUANTUM PARAMAGNETIC AMPLIFIER WITH COUPLED ACTIVE 
RESONATORS, OPERATING ON A WAVELENGTH X - 21 CM 
[KVANTOVYI FARAMAGNITNYI USILITEL' SO SVIAZANNYMI 
AKTIVNY MI REZONATORAMI NA VOLNE X * 21 CM], 

R. M. Martirosian and A. M. Prokhorov. 

RadiotcMinika i Elektronika, vol. 9, Dec. 1964, p. 2094-2098. 

5 refs. In Russian. 

Experimental investigation of the characteristics of a maser 
amplifier operating at a frequency of 1420 Me and using two coupled 
resonators containing an active paramagnetic substance. It is 
shown that a substantial increase in gain -bandwidth product can be 
obtained as compared to a two -resonator system using a passive 
input circuit. An investigation of the stability of the amplification 
factor also reveals the- superiority of the active-type device. The 
experimental results obtained are found to be in good agreement 
with theory. V. P. 


A 65- 14137 * 

TRANSMISSION BAND OF A MULTIRESONATOR QUANTUM PARA- 
MAGNETIC AMPLIFIER [POLOS A PR OPUS KAN IIA MNOGOREZO- 
NATORNOGO KVANTOVOGO FARAMAGNITNOGO USILI TELIA]. 


V. B. Shteinshleiger and G. S. Miseshnikov. 

Radi ote fchnika i Elektronika, vol. 9, Dec. 1964, p. 2099-2104. 

8 refs . In Russian. 

Discussion of a maaer amplifier in the form of series -coupled 
resonators containing an active paramagnetic substance, with in- 
dependent decoupling of the resonators. The bandwidth of the device 
is examined as a function of the number of resonators which it 
incorporates and the degree of independence of decoupling. V. P. 


A45-*4f44 * 

NONSTEADY -MODE STABILIZATION IN A TWO-LEVEL MASER 
[STABILIZATSHA NEUSTOICHIVOGO REZHIMA V DVUKHUROVNE- 
VOM KVANTOVOM GENERATORE). 

A. S. Agabekian, A. Z. Graeiuk, I. G. Zubarev, V. I. Svergun, 
and A. N. Oraevskii. 

Radiotekhnika i Elektronika, vol. 9, Dec. 1964, p. 2156-2165. 

6 refs. In Russian. 

Discussion of the means of stabilizing the self-pulsed modulation 
mode of a two -level maser. Two methods are considered: (1) 
stabilization by applying hn external signal of constant or slowly 
varying amplitude and (2) stabilization by introducing negative feed- 
back with respect to resonator figure of merit. It is shown that, 
under some definite and practically possible values of the external 
force and the negative -feedback coefficient, the self -pulsed modu- 
lated mode can be stabilized without any appreciable change in maser 
emissivity. V. P. 


A69-14134 

POLARIZATION -OPTICAL TEMPERATURE MEASUREMENT AND 
FILTERING IN RUBY LASERS [POLAR1SATIONSOPTISCHE TEM- 
PERATURMESSUNG UND FILTERUNG BEI RUBIN -LASER] . 
Hans-Gsorg Hafele (OS RAM GmbH Studiengesellschaft, Augsburg. 
West Germany). 

Zeitschrift far Natur for* chung, vol. 19a, Dec. 1964, p. 1353-1356. 

8 refs. In German. 

Optical measurement of the temperature of a homogeneous laser 
ruby by placing it between two crossed polarizers and by determining' 
the spectral position of the polarization -interference bands. In the 
region of R-line fluorescence, the interference bands are shifted 
between 18 and 32°C with a temperature toward shorter wavelengths, 

A X/AT * ~ 0,83 A/grad. When the ruby is excited by a rod-shaped 
Xe-flash tube in an elliptical reflector, the threshold value of the 
temperature is increased by 1. 1°C, and when a helix- shaped tube is 
used, the crystal temperature is increased by 3 . 1°C . While in the 
case of the rod-shaped tube the temperature after excitation drops 
to the ambient temperature in about 10 min, in the case of the helical 
tube it increases appreciably due to the heat conductivity from the 
hot quartz Spiral. It is shown that the quality of a laser can be 
arbitrarily varied in the adjoining spectral regiona by means of a 
simpls polarization -interference filter. J.R. 


A A3- 14183 

HIGH-SYMMETRY OSCILLATION TYPES IN A CONTINUOUS WATER- 
COOLED LASER WITH NEODYMIUM IN CALCIUM TUNGSTATE 
[SCHWINGUNGSTYPEN HOHER SYMMETRIE BEIM KONTINUI- 
ERLICHEN WASSERGEKUHLTEN LASER MIT NEGDYM IN 
CALCIUMW OLFRAMAT] . 

K. Gura and H. Westermeier (Siemens und Halske AG, 

For s chung slafeoratorium, Munich, West Germany. ). 

Zeitschrift fur Natur for s chung, col. 19a, Dec. 1964. p. 1357-1362. 

13 refs. In German. 

Investigation of some high-symmetry oscillation systems similar 
to those occurring in gaeeous lasers. Such oscillation types occur 
in the caee of constant pumping (continuous laser) and application of 
optically very homogeneous crystals. It is shown that, in the case of 
good crystals, oscillation types of various orders are formed in one 
and the same crystal, depending on the excitation conditions. Nodal 
surfaces of natural oscillations are defined through residual distur- 
bances in the crystal. J.R., 


71 


A65-1421 5 


A65-14215 * 

EXPERIMENT ON THE CONSTANCY OF THE VELOCITY OF 
ELECTROMAGNETIC RADIATION. 

Petr Beckmann and Peter Mandics (Colorado, University, Dept, of 
Electrical Engineering, Boulder, Colo. ). 

Journal of Research, Section D - Radio Science, vol. 68D Dec 
1964, p. 1265-1268. 20 refs. “ 

Research supported by the University of Colorado. 

Repetition, using the coherent light of a laser, of an experiment 
by Kantor. Although Kantor reported results in sharp contradiction 
to Einstein's Second Postulate, the present results are found to be 
consistent with the Special Theory of Relativity. It is concluded 
that the ballistic hypothesis of light propagation disregarding the 
effect of air is incorrect. It is pointed out that the direct experi- 
mental evidence in favor of Einstein's Second Postulate is sur- 
prisingly meager and further experiments to confirm or reject the 
ballistic hypothesis are envisaged. (Author) D.H. 

*45-14345 

A TRAVELING- WAVE PHOTO-ELECTRIC DEMODULATOR FOR 
USE IN LASER COMMUNICATIONS. 

Shigebumi Saito, Yoichi Fujii (Tokyo, University, Institute of 
Industrial Science, Tokyo, Japan), Tadakuni Fujii, Akio Saburi, 
Takao Ando, and Hiromitsu Shiraki (Nippon Electric Co. , Ltd. , 
Communication Research Laboratory, Kawasaki, Japan). 

IN: INTERNATIONAL SYMPOSIUM ON SPACE TECHNOLOGY 
AND SCIENCE, 5TH, TOKYO, JAPAN, SEPTEMBER 2-7, 1963, 
PROCEEDINGS. [A65-14290 05-31] 

Edited by Tsuyoshi Hayashi. 

Tokyo, AGNECorp. , 1964, p. 737-744. 6 refs. 

Description of the design and construction details of a laser 
demodulator using a helix traveling -wave tube with a photoelectric 
cathode. In contrast to Forrester's experiment, which uses a 
cavity reaonator, the helix was tried because of its wideband 
characteristic. The tube is similar to one initiated by Siegman and 
his colleagues. The results of a series of preliminary experimental 
investigations of several different types of photoelectric cathode 
materials under intense incident light are described. Demodulation 
tests using a ruby laser were performed by detecting beat signals 
between different axial modes of the laser. A comparison is made 
with other methods of laser demodulation, and the results are 
shown graphically. M< M 

A65-14617 # 

RADIATION FLUCTUATIONS IN OPTICAL QUANTUM GENERATORS 
ON A PULSE REGIME [PRO FLIUKTUATSII VIPROMINIUVANNIA 
OPTICHNOGO KVANTOVOGO GENERATORA V IMPUL'SNOMU 
REZHIMI]. 

V. L. Broude, O. M. Pogorelii, M. S. Soskin, B. V. Stetsenko, 
and O. F. Iateenko (Akademiia Nauk Ukraine *koi RSR, Institut 
Fiziki, Kiev, Ukrainian SSR). 

Ukraine 'kii FUichnii Zhurnal , vol. 9, Nov. 1964, p. 1267, 1268. 

6 refs. In Ukrainian, 

Discussion of the error that may arise in comparing basic 
laser emission with secondary emission, due to harmonic genera- 
tion or combination scattering, when the harmonic is generated in 
one end of the laser and the resulting secondary emission is mea- 
sured in the other end. Recommendations are given as to how to 
avoid the error. V. Z. 

A65- 14621 

LASERS AND LASER MATERIALS. 

K. Nassau (Bell Telephone Laboratories, Inc., Murray Hill, N.J.). 
(Internati onal Conference on Materials. Philadelphia Pa Feb 

3-6, 1964 .) E 4 ^-£^2' 

Materials Research and Standards , vol. 5, Jan. 1965 p 3-11 
37 refs. 

Survey of laser theory and laser materials. The desirable 
laser characteristics deduced from the equation for the condition 
for the onset of laser action are outlined, and the importance of 
this equation in the search for new laser materials is noted The ‘ 
principal laser materials (gases, crystals, semiconductors, and 
glasses) are discussed, and the various types of laser, are evalu- 
ated. The chemical and physical properties of laser material, 
are described, and problem, arising in the testing of new materials 
are examined. _ 


A 65-1 4674 * 

SOME FURTHER ASPECTS OF LABORATORY ASTROPHYSICS 
AND SPACE SCIENCE. 

H. I. S. Ferguson and R. W. NichoIIs (Western Ontario, Univer- 
sity, Dept, of Physics, London, Ontario, Canada). 

( Canadian Aeronautics and Space Institute, Astronautics Sym- 
posium, Montreal, Canada, Feb. 28-Mar. 1, 1963, Paper . ) 
Canadian Aeronautics and Space Journal , vol. 10, Dec. 1964, 
p. 309-312. 11 refs. 

Grant. No. NsG 349; No. AF AFOSR 62-236 A; Defence Research 
Board of Canada Contract No. MM 69-300002; Contract No. 

AF 19(628) -2820. 

Part of a review of the current activities of the research pro- 
gram in laboratory astrophysics being conducted at the University 
of Western Ontario. It deals with work on laser excitation of 
powdered solids, studies of the passage of ionizing radiation 
through matter, and the plasma jet facility. It is stated that, while 
the first of these is a transient phenomenon, the last two are not 
and so can be examined spectroscopically over any reasonable time 
period, dependent upon the light available. It is concluded that very 
severe deficiencies in our knowledge of atomic and molecular pro- 
cesses had left the astronomer and astrophysicist with nothing 
quantitative to relate to their observations, until the rapid post-war 
growth of interest in the upper atmosphere and in the space outside 
it made such programs as have been described imperative. M.M. 

A65-14643 * 

ON THE OBSERVATION OF THE UPPER ATMOSPHERIC CON- 
STITUENTS BY LASER BEAMS. 

Motokazu Hirono. 

Radio Research Laboratories, Journal, vol. 11, July 1964, 
p. 251-271. 25 refs. 

Review of formulas necessary to obtain precise observations 
of Rayleigh and Mie scattering, including consideration of the use 
of a radar equation. Methods of detecting very weak signals received 
from scattered echoes are considered, and it is shown that the 
photoelectron counting method is most suitable. The theoretical 
upper limit of giant pulses is calculated, and the possibility of 
making ionospheric observations with a powerful laser presently 
available is examined. It is shown that the time of observation 
of the scattering layer at a height of about 100 km by optical radar 
may be reduced to less than 0. 1 sec with an SNR of 10. A proposal 
is made for observation of atmospheric constituents by resonance 
scattering of various wavelengths of strong beams at night. The 
first example is the resonance scattering of giant pulses of 9180-1 
radiation (produced by a neodymium -doped -glass laser) from the 
N 2 + Meinel (1-0) band. Since the N£ + ions in the ionosphere seen 
to be occasionally increased (during geomagnetic disturbances or 
changes in the E # layer), it is thought that it should be possible 
to detect them during such an increase. It is also noted that if 
a powerful laser operating at 3914 1 is invented, it will be better 
to use this wavelength for detection. The second example is the 
resonance scattering of 7665-1 Raman laser beams from potassium 
atoms injected into the ionosphere artificially or occurring there 
naturally. It is believed that this method will give important in- 
formation on the general atmospheric circulation or on wind sys- 
tems. It is also shown that the vertical distribution of water vapor 
may be determined by 9180-1 laser beams or by ruby laser beams 
thermally tuned to the ^O absorption line. (Author) D.H. 


A65-14474 

PROPOSAL TO PRODUCE HYPERSONIC WAVES BY THE 
BRILLOUIN EFFECT UNDER THE SIMULTANEOUS ACTION 
OF TWO COHERENT LUMINOUS SHEAVES ON A SOLID OR 
LIQUID DIELECTRIC MEDIUM [PROPOSITION DE PRODUCTION 
D'ONDES HYPERSONORES PAR EFFET BRILLOUIN SOUS 
L' ACTION SIMULTANEE DE DEUX FAISCEAUX LUMINEUX, 
COHERENTS SUR UN MILIEU DIELECTRIQUE SOLIDE OU 
LIQUIDE]. 

Alfred Kastler (Ecole Normale Superieure, Laboratoire de 
Physique, Paris, France). 

Academie des Sciences (Paris), Comptes Rendus , vol. 259, no. 23, 
Dec. 9, 1964, p. 4233-4236. 10 refs. In French. 
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Discussion of experiments with the Brillouin effect. It is sug- 
gested that hypersonic waves can be generated in a liquid or crys- 
talline medium by superposing on it two luminous sheaves of slight- 
ly different frequencies, with adequate polarisation and by 
an adjustable angle between them. F, p, 


AM-14934 

A NEW VELOCITY SENSING TECHNIQUE USING LASER LIGHT. 

G. Stans general Precision. Inc. . General Precision Aerospace 
Group, GPL Div. , Pleas antvi lie, N. Y. ). 

^AST COAST CONFERENCE ON AEROSPACE AND 
. ICATICNAL ELECTRONICS, 1ITK, BALTIMORE, MD, , 
OCTOBER 21-23, 1964. TECHNICAL PAPERS. [A65-14925* 05-211 
Conference sponsored by the Institute of Electrical and Electronics 
Engineers, Baltimore Section, and Aerospace and Navigational 
Electronics Group. 

^^Hollywood, Western Periodicals Co. , 1964, p. L3.5-1 to 

Description of a novel instrumentation developed to measure 
the relative velocity between a vehicle carrying a laser and a dif- 
fuse surface, based on the behavior and nature of the laser light 
when it is backscattered from the surface. The feasibility of the 
concept is experimentally demonstrated, and an analytical model 
of the phenomenon used is verified. Very high accuracy and reli- 
ability are shown to be implicit in the simplicity of the instrumen- 
tation. (Author) J. R. 

A«5- 15103 

TRANSIENT PHENOMENA in Q -SWITCHED LASERS - EXPERI- 
MENTAL AND THEORETICAL ANALYSIS. 

F. T. Arecchi, G. Potenza, and A. Sons (Centro Informarioni 
Studi Esperienze, Laboratory Milan, Italy). 

Nuovo Cimento , vol. 34, Dec. 16, 1964, p. 1458-1472. 13 refs. 
Research supported by the Consiglio Nazionale delle Ricerche. 

Investigation of a rotating -prism, Q- switched laser to reveal 
the effect of various parameters on the number of giant pulses per 
flash, and on the time profile and peak power of the giant pulses. 

For a controlled temperature jmd a given reflectance of the mirrors 
(close to optimum), the dependence of the output characteristics is 
explored as a function of the following input parameters: cavity 
length, prism revolution period, time delay between the firing of 
the flash lamp and the parallel state of the reflector, and pump 
energy. It is found that a rate- equation treatment can give a good 
approximation to the dynamics of the Q- switched laser, at least 
up to the limit of 40% relative inversion. The theoretical results 
are in good agreement with experiment and permit the derivation 
of a similarity rule, connecting cavity length and reflector velocity, 
that can greatly simplify the design of Q- switched systems. 

A65-15205 4 W.M.R. 

TEMPERATURE DEPENDENCE OF THE FREQUENCY AND 
EMISSION OF THE R x RUBY LINE [ TEMPERA TURNAIA ZAVISI- 
^O^T’ CHASTOTY I SHIRINY IZLUCHENHA LIND R. RUBINA] . 

M. E. Movaesian and Iu. S. Chilingarian (Erevanskii Gosudarstven- 
nyi Unxversitet, Yerevan, Armenian SSR). 

AkJulemii, N.uk Armixn. k oi SSR. DohUdy . vol. 39, no. 4. 1964. 
p. 217-219. In Russian. 

Experimental investigation of the shift in the fluo- 

rescence of the Rj, ruby line as a function of temperature. Tem- 
perature variations are compared with variations in the 
of the induced emission. It is found that there is a strong broad- 
ening of this line with increasing temperature. The frequency 
shift of the induced emission due to temperature is shown to be 
in good agreement with that of the maximum luminescence. J.R. 


A 45-1 5330 

MICROWAVE ELECTRON CYCLOTRON RESONANCE PUMPING 
OF A GAS LASER. 

S. A. Ahmed and R. Kocher (Radio Corporation of America. 
Defense Electronic Products, Astro -Electronics Div. , Princeton, 

N. J. )• 

IEEE. Pr oceedings , vol. 52, Dec. 1964, p. 1737, 1738. 5 refs. 

Results of experiments on a new method of pumping gas lasers, 
applied to the He-Ne laser. Basically, the method is said to make 
use of the transfer of microwave power at the electron cyclotron 
resonance to raise the laser'plasma electron temperature in order 
to increase laser output. It is found that. by coupling 2.45-Gc power 


from a magnetron through an isolator, a directional coupler, and a 
stub tuner to a T-junction of a He-Ne User, it was possible to 
increase the output power twofold over the output of the same User 
pumped by conventional methods. If the magnetic field had extended 
over the entire 100-cm length of the User tube instead of less than 
half of this length, a fivefold increase in output would presumably 
have occurred. P H 

A 65- 15331 

THEORY OF EMISSION NOISE IN LASERS. 

A. van der Ziel (Minnesota, University, Dept, of Electrical Ensi- 
"eering; MismespoHs; Miyas . k ^ 

IEEE, Proceedings , vol. 52, Dec. 1964. p. 1738. 

Army-supported research. 

Derivation of an expression for the power density in the noise 
sidebands of a User, caused by emiesion noUe in the active 
medium. Except for a loss factor, a (which may not be very 
important in gas Users but must be taken into account in junction 
Users), the expression is identical with an expression obtained by 
Gordon. This noise was recently detected by Prescott and van der 
Ziel in Users operating near the threshold of oscilUtion. Far 
from this threshold, the noise drowns in the shot noise background 
of the photodetector. D H 

A65-15323 

EVIDENCE OF STIMULATED EMISSION IN RUBY -LASER -PUMPED 
GaAs. 

J. J. Schlickman, M. E. Fitzgerald, and R. H. Kingston (Massachu- 
setts Institute of Technology, Lincoln Laboratory, Lexington, 

Mass. ). 

IEEE, Proceedings , vol. 52, Dec. 1964, p. 1739, 1740. 5 refs. 

Additional evidence of stimulated emission from the cleaved 
end surfaces of zinc-doped degenerate p-type GaAs crystals which 
were liquid-nitrogen cooled and irradiated by a spiking ruby User. 
The phenomenon was characterized by a threshold ruby power 
above which the fluorescent emission from the cleaved (U0) surface 
increased superlinearty with increasing ruby power while the 
highly polished (111) surface fluorescence increased only sublinearly. 
So far, Te -doped nondegenerate n-type GaAs has not shown evidence 
of stimulated emission while six zinc -doped samples with impurity 
concentrations ranging from 8 x 1018 to 2 x 1()19 C m-3 have. Better 
estimates are being sought of the quantum efficiency, of the added 
losses due to diffraction and surface scatter, and of the wave- 
propagation characteristics of this surface type of inversion Uyer. 

D.H. 

A 65-1 5324 

CROSS MODULATION OF GASEOUS LASERS BY HIGH -INTENSITY 
LIGHT. 

B. Pariser and T. C. Marshall (Columbia University, Plasma 
Laboratory, New York, N. Y.). 

IEEE, Proceedings , vol. 52. Dec. 1964, p. 1740, 1741. 

Contract No. Nonr-266(93). 

Description of a c ros s -modulation effect on the output of a 

0.633-ji or 1. 15-4 helium-neon type User when the CW gaseous 
discharge in the Utter is exposed to the strong broadband optical 
radiation of a flash tube. The flash pulse envelope is impress ed 
upon the User's signal, either increasing it or decreasing it 
according to the spectral distribution of the fUsh lamp's radiation. 

The effect is caused by the pumping of neon metastables in the 
gaseous discharge by optical absorption of the fUsh lamp radUtion. 

An experiment to demonstrate the state -transition principles of the 
effect is described. D.H. 


A65-15325 

MODE SUPPRESSION ON LASERS BY METAL WIRES. 

Akira Okaya (Electro -Optical Systems, Inc., Pasadena, Calif.). 
IEEE, Proceedings , vol. 52, Dec. 1964, p. 1741. 

Description of mode suppression and mode stabilization experi- 
ments employing a standard 6328-Jl He-Ne laser, 1. 5 m in length, 

8 mm in diam. , and with mirrors of 1-m radius of curvature. 

Either single or crossed tungsten wires of 1 to 3 mils diameter 
were used as a mode discriminator by pUcing the wires in the User 
beam between one Brewster window and the mirror. Among the 
modes produced at will by this method are: TEM 12 , TEM,,, TEM 22 , 
and TEM 23 . The selective excitation of the TEMqq fundamental 
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mode was achieved by using a circular iris of radius a = (0. 8bX) 1/2 , 
where b is the mirror separation and X is the wavelength being 

a j D. H. 

excited. 

A65-15326 

GAIN SATURATION AND A METHOD OF SPECIFYING OUTPUT 
POWER CHARACTERISTICS OF A LASER TUBE. 

T. Takahashi, T. Shigematsu, and K. Kakizaki (Tokyo Shibaura 
Electric Co., Ltd., Central Research Laboratory, Kawasaki, 
Japan). 

IEEE, Proceedings , vol. 52, Dec. 1964, p. 1741, 1742. 

Analysis of the relationships between laser gain, light power 
level, and the discharge current, including a proposal for a method 
of specifying output power characteristics of a laser tube. Curves 
are presented for: gain parameter vs light power; net gain of laser 

tube vs light power for various values of discharge current; net 
gain of laser tube vs discharge current for various values of light 
power; and steady-state light power within the cavity vs discharge 
current for various values of cavity loss. It is suggested that the 
latter curves enable one to estimate the output power of a laser 
when the loss and transmittance of each mirror are given; some 
errors may occur when mirror configurations other than the one 
used are employed. The configuration described used a pair of 
identical mirrors with a radius of curvature of 1.2 m, separated by 
a distance of 1. 3 m. D. H. 


A65-15327 

A SOLID-STATE ROOM -TEMPERATURE OPERATED GaAs 
LASER TRANSMITTER. 

G. F. Dalrymple, B. S. Goldstein, and T. M. Quist (Massachusetts 
Institute of Technology, Lincoln Laboratory, Lexington, Mass.). 
IEEE, Proceedings, vol. 52, Dec. 1964, p. 1742, 1743. 

Description of the circuitry, mechanical construction details, 
and preliminary performance of a GaAs laser transmitter which, 
except for the power supply, can be built into a small self-contained 
unit and which can operate at room temperature. The transmitter 
employs a p-n-p-n transistor as a current switch and a Zn-diffused, 
Te-doped GaAs crystal as the lasing element. Output power from 
one end of the laser junction is 4 watts for an input current of 100 
amps. Using integrated-circuit techniques, it should be possible 
to build a complete room-temperature, solid-state, pulsed laser 
transmitter (excluding the power supply) on a transistor header. 

D. H. 


argon, xenon, oxygen, nitrogen, air, carbon dioxide, sulphur 
hexafluoride, and propane at NTP. The experimental results 
obtained with noble gases are compared with Rayleigh's theory. It 
is found that the ruby-laser light beam is not scattered isotropically 
either by argon or by xenon as predicted by the linear theory, in 
the plane perpendicular to the plane of polarization. In the plane of 
polarization, the scattered intensity appears to be consistent with 
a cosine-squared distribution. The measured differential -scattering 
cross sections for noble gases at 60° are found to be approximately 
twice as large as the theoretical values. (Author) D. H. 


A65-1 5443 

MECHANISM OF ELECTRON EMISSION PRODUCED BY A GLANT- 
PULSE LASER. 

J. F. Ready (Honeywell, Inc. , Research Center, Hopkins. Ml- 
Physical Review, 2nd Series, vol. 137, Jan. 18, 1965, p. A620- 
A623. 13 refs. . 

Use of a spinning -prism Q-switched ruby laser with a peak 
power output of 2 Mw to produce single pulses of electron emission 
about 100 nsec long. Pulses of the order of hundreds of ma/cm 
were emitted from well-cleaned tungsten, thoriated tungsten, and 
platinum targets in a hydrogen atmosphere at 3 x 10* torr. The 
mechanisms for production of the electrons were investigated. No 
component attributable to multiphoton or other nonlinear processes 
was identified. The amplitudes and shapes of the electron pulses 
agree with calculated values based on the assumption that all the 
electron emission is produced by conventional thermal effects. 


ANGULAR OSCILLATION MODES IN A GASEOUS LASER [UGLOVYE 
TEPY KOLEBANII V GAZOVOM OPTICHESKOM KYANTOVOM 
GENERATORE]. 

I. M. Belousova, O. B. Danilov, and B. A. Ermakov (Gosudai stven- 
nyi Opticheskii Institut, Leningrad, USSR). 

Zhurnal Eks per imental'noi i Teoreti cheskoi Fiziki, vol. 47. 

Dec. 1964, p. 2013-2018. 6 refs. In Russian. 

Investigation of the spectrum of difference frequency oscilla- 
tions occurring in a neon-helium gaseous laser with plane P ara ^ el 
mirrors. It is found that there are several beat frequencies. The 
beat frequencies obtained are identified as difference frequencies 
between the basic and angular oscillation modes with the least 
indices inherent in the resonator considered. 


A65- 15349 * 

EFFECT OF FOG ON THE RANGE OF GROUND COMMUNICATIONS 
USING AN OPTICAL CARRIER WAVE [O VLILANII TUMANA NA 
DAL'NOST* NAZEMNOI SVIAZI NA OPTICHESKOI NESUSHCHEI] . 

S. P. Erkovich, Iu. V. Pisarevskii, F. S. Ageshin, and 
G. A. Tregubov. 

Elektroiviaz* , vol. 18, Dec. 1964, p. 16-21. 6 refs. In Russian. 

Discussion of methods for calculating the range of laser -baaed 
communications systems operating in a foggy open atmosphere. 

Light absorption and scattering in the atmosphere are analyzed 
as factors of primary importance. Literature sources on the 
behavior of water droplets in the atmosphere are quoted. 
Smolukhovskii's equations for asymptotic distribution of coagulating 
particles are evaluated as to their applicability to the problem. 

The possibility of laser-based communications systems operating 
in fog is indicated. V. Z. 

A65- 15438 

MOLECULAR SCATTERING OF RUBY -LASER LIGHT. 

T. V. George, L. Goldstein, L. Slama, and M. Yokoyama 
(Illinois, University, Gaseous Electronics Laboratory, Urbana, 

111. ). 

Physical Review, 2nd Series, vol. 137, Jan. 18, 1965, p. A369- 
A380. 15. refs. 

USAF -Army-supported research. 

Study of Rayleigh scattering with the aid of a ruby laser 
operating at 6943 JL The angular distribution of light scattered by 
gas molecules was measured from 45° to 135° from the direction 
of the incident beam in argon and xenon. The experiment was 
conducted both in the plane of polarization of the incident laser 
beam and in the plane perpendicular to it. Absolute values of the 
differential-scattering cross section are determined for neon, 


’RANSirfoN PROCESSES IN RF THREE -LEVEL MASERS 
P^eSnYE PROTSESSY V KVANTOVYKH TREKHUROV- 
IEVYKH GENERATORAKH RADIODLAFAZONAJ. 

. A Manenkov, R. M. Martirosian, Iu. P. Pimenov, A. M. 
-rokhorov, and V. A. Sychugov (Akademiia Nauk SSSR, Fiztche.kii 
nstitut, Moscow, USSR). 

thurnal Experimental 'no, i Teoreticheskoi Fisiki. vol. 47, 
w 1964, p. 2055-2063. 16 refs. In Russian. 

Experimental and theoretical investigation of the process of 
..cilia, ion amplitude formation in rf three -level masers. Expo- 
nent. are conducted with two types of masers in whroh ruby and 
rutile crystals containing C,3+ ion admixtures are used as active 
naterial. The masers considered have emitted at wave eng 
11 cm and 10 cm, respectively. In the case of pulsed pwg»«. » 
rransition process consisting of amplitude damped oscillations and 
1 subsequent exponential approach to continuous “P'^'mn i. ob - 
.erved in both masers. The theoretical analysis of the transition 
processes is carried out on the basis of kinetic equations within 
die framework of the three-level system. Solution of the.e equa-^ 
tion. in the linear approximation is obtained in the «alytlcaM<, 
Formulas are also derived for determining the time lag between 
^eTegmmng of emission and the beginning of pulsed P™Jhe 
theoretical calculation, are shown to be in good agreement with i 




A65-13508 * 

THEORY OF LIGHT -WAVE FREQUENCY CONVERSION BY A 
CRYSTAL [K TEORH PREOBRAZOVANUA CHASTOTY SVETOVYKH 
VOLN KRISTALLOM]. 
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B. V. Bokot* and A. G. Khatkevich (Akademiia Nauk Belorusskoi 
SSR, Institut Fixiki, Minsk, Belorussian SSR). 

Akademiia Nauk BSSR. Doklady . voL 8, Nov. 1964, p. 713-716. 

5 refs. In Russian. 

Discussion of the possible types of polarisation waves created 
by two tight waves of different frequency incident upon a laser 
crystal. The electromagnetic inhomogeneous wave harmonics gen- 
erated by these light waves are examined. It is shown that. using 
Fedorov's sequentially invariant method, it is possible to obtain a 
solution in explicit form, valid for all cases. V. P. 


MS* 13513 

"MATCHED" PLASMA HEATING MODE USING LASER RADIATION. 
O. N. Krokhin (Akademiia Nauk SSSR. Fisicheskii Institut 
Moscow, USSR). 

jZhuraal T ekhnicheskoi Fiaiki , vol. 34. July 1964, p. 1324-1327.) 
Soviet Ph ysics - Technical Physics, vol. 9. Jan. 1965, p. 1024- 
1026. Translation. 

[For abstract see Accession no. A64-23691 19-24] 

635*15399 

BRILLOUIN SCATTERING IN LIQUIDS EXCITED BY THE HE-NE 
MASER. 

R. Y. Quao (Massachusetts Institute of Technology, Cambridge, 
Mass. ) and B. P. Stoicheff (National Research Council, Ottawa. 
Canada). 

Optical Society erf America, Journal , vol. 54, Oct. 1964, 
p. 1286, 1287 . 7 refs. 

Grant No. NsG 330; Contract No. AF 19(628) -4011. 

Investigation of the Brillouin scattering in several liquids ex- 
cited with the 6328- X radiation of a He-Ne maser, using a high- 
re solution Fabry -Perot interferometer with photographic as well as 
photoelectric detection. These experiments led to a precise deter- 
mination of velocities of acoustic waves in the hypersonic frequency 
range, and are considered to have demonstrated line broadening in 
the Br i llou i n spectrum for the first time. It is further considered 
that additional investigation of linewidths in Brillouin spectra. 
their dependence on scattering angle and incident frequency, will be 
important in die study of relaxation processes, especially very fast 
chemical reactions , thus extending the work at ultrasonic frequencies 

F.R.L. 

A 65-1 STM 

NANOSECOND HEATING OF AQUEOUS SYSTEMS BY GIANT 
LASER PULSES. 

H. Staerk and G. Czerlinski (Pennsylvania, University, Johnson 
Research Foundation, Philadelphia, Pa. ). 

Nature , vol. 205, Jan. 2, 1965, p. 63. 64. 

Contract No. Nonr-551(46). 

Demonstration of the heating of some pH-indicator systems 
within a few nsec. The heating pulse was generated by a TRG 
model 104 laser, using a ruby crystal. Two pulses were generally 
obtained at full output (together 1 joule), about 100 nsec wide and 
200 nsec apart, inherent to Q -switches operating with rotating 
prisma. Experiments were performed on aqueous solutions con- 
taining: (1) CuSO^, bromthymol blue and triethanolamine, snd 
(2) methylene blue, bromthymol blue, and glycylglycin. Oscil- 
loscope traces of the experiments are presented. F.R.L. 

635-15301 * 

MA S E R ACTION BY POPULATION INVERSION IN A MOLECULAR 
BEAM. 

G. Schulten ( Philips Zentrallaboratorium GmbH, Hamburg, 

West Germany) . 

Philips Research Reports , vol. 19, Aug. 1964, p. 395-399. 

Method for obtaining an inversion of the normal Boltzmann 
^* tr 'bution in a molecular beam at frequencies in the millimeter 
range or higher. The beam passes a pump field, the frequency 
of which is equal to the transition frequency of a two-level system. 
Under certain conditions, the molecules leave the pump field with 
an excess population in the upper level. It ia seen to ha possible to 
construct a molecular beam maser in the millimeter region by 
using a rotational transition of a linear molecule such as OCS. 

(Author) W.M.R. 


A65-1SM6 

THE EXISTENCE OF EIGENVALUES FOR THE INTEGRAL EQUA- 
TIONS OF LASER THEORY. 

J. Alan Cochran (Bell Telephone Laboratories, Murray Hill, N. J. ). 
Bell System Technical Journal , vol. 44, Jan. 1965, p. 77-88. 

15 refs. 

Investigation of the general integral equations governing the 
mode spectra of optical masers from the standpoint of certain 
theoretical results for HBlder continuous kernels. Using an esti- 
mate originally performed by Fredholm, it is proved that the ho- 
mogeneous integral equation ^(x) / K(x,y)p(y) dy has at least 

oas eigenvalue for HBlder continuous kernels K with exponent 
a > 1 / 2 , and with, nonvamstung trace. It ia stated that ail the inte- 
gral equations which have been treated in laser theory so far can 
be "factored" into one -dimensional equations with continuously 
differentiable kernels, to which this result applies directly. Dem- 
onstrations of the nonvanishing character of the trace of several of 
tbs c ommon 'laser kernels" associated with practical reflector 
configurations are provided. It ia pointed out that in almost all 
cases these results give the first rigorous proof of the existence of 
eigenvalues and eigenfunctions for the integral equations of the 
optical maser. (Author) M.M. 


665*15316 

LONG-TRANSIENT EFFECTS IN LASERS WITH INSERTED LIQUID 
SAMPLES. 

J. P. Gordon, R. C. C. Leite, R. S. Moore, S. P. S. Porto, 

J. R. Whirmery (Bell Telephone Laboratories, Inc., Murray Hill, 
N.J.). 

Journal of Applied Physics , vol. 36, Jan. 1965, p. 3-8. 10 refs. 

Observation of buildup and decay transients when polar or non- 
polar liquid cell* are placed within the resonator of a helium-neon 
User operating in the red at 6328 A. Similar but amaller sffects 
are also observed with two solids. Time constant* are found to be 
of the order of a few seconds for all materials, which suggests a 
thermal phenomenon. ' However, general heating effect* are ruled 
out by the strong localisation of the phenomenon. Transverse 
motion of the cell by about one be am width is shown to cause new 
transients similar to the initial ones. It is believed that the effects 
are caused by absorption of the red light in the material, producing 
a local h e a tin g in the vicinity of the beam and a lens effect arising 
from the transverse gradient of refractive index. Absorptions of 
10"3 parts/cm are found to be sufficient to produce the effects, and 
are believed to be reasonable values for the materials studied. One 
of the moat important application* is suggested for the measurement 
of small absorbencies * The experiments are described, and an 
analysis of the lens effect from absorption is given. Alternate ex- 
planation* considered are stated briefly. (Author) J.R. 


665*15319 

PERFORMANCE OF THE He-Ne GAS LASER AS AN INTERFEROM- 
ETER FOR MEASURING PLASMA DENSITY. 

D. E. T. F. Ashby, D. F. Jephcott, A. Malein, and F. A. Raynor 
(United Kingdom Atomic Energy Authority, Atomic Energy Research 
Establishment, Culham Laboratory, Abingdon, Berks. , England). 
Journal of Applied Physics , vol. 36, Jan. 1%5. p. 29-34. 9 refs. 

Theoretical and experimental investigation of the characteristics 
of a He-Ne gas laser used in a new simple interferometric technique. 
The interferometer has two novel features: (1) the intensity of the 
laser itself is used to detect the fringes, and (2) because the 
intensities of the 0. 63-j* (red) and 3. 39-jl (infrared) User beam are 
coupled, interference in the infrared can be detected by a simple 
photomultiplier monitoring the red beam. The system does not 
respond instantaneously to changes in the optical path length. Ex- 
perimental measurements show that, when the red beam is used to 
follow interference in the infrared, the maximum detectable response 
is limited to about 3 x 10^ fringes /sec. Discussion of the frequency 
response and the cross -coupling between the two wavelengths leads 
to the conclusion that the frequency response is limited by the red 
channel only. Experimental details of the interferometer are de- 
scribed, including the application of a multipass system which, 
with some loss in spatial resolution, increases the sensitivity of the 
interferometer by at least - factor of 20. (Author) J.R. 
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A65-1 5824 

GIANT PULSES FROM A LASER - OPTIMUM CONDITIONS. 

M. Menat (Israel Atomic Energy Commission, Tel-Aviv, Israel). 

Journal oi Applied Physics , vol. 36, Jan. 1965, p. 73-76. 6 refs. 

Examination of the conditions for maximized peak power 
extraction from a giant pulse laser. In order to formulate an 
appropriate mathematical framework relating the various significant 
magnitudes, some simplifying assumptions and approximations are 
used. The critical coupling conditions and the value of the resulting 
optimum peak power as a function of a characteristic loss factor 
are determined. A distinction is made between maximum peak 
power and maximum energetic yield since the conditions for the 
achievement of both are slightly different. (Author) J.R. 

A65-1 5838 

EFFECT Gif' BACKUKOUND GAS ON LASER-INDUCED ELECTRON 
EMISSION FROM METAL SURFACES. 

N. R. Isenor (Waterloo.. University, Dept- of Physics, Waterloo, 
Ontario, Canada). 

Journal of Applied Physics , voi. 36, Jan. 1965, p. 316, 317. 7 refs. 

Research supported by the National Research Council of Canada. 

Description of an experiment in gas pressures between 10"5 and 
10-3 torr conducted with a giant pulse ruby laser with an output of 

O. 05 J in a pulse of 50-msec duration. The emission current* 

consisted of two components. It was found that the "prompt" 
component was almost coincident with, and very similar in duration 
to, the laser pulse. Its magnitude was proportional to background 
gas pressure. A slower component followed, first of negative and 
then of positive charge emission. This component was independent 
of gas pressure. The results indicate that laser-induced electron 
emission from zinc and tantalum surfaces is enhanced by absorbed 
gas. J.R. 

A65-15858 

QUADRUPLE FREQUENCY MULTIPLICATION OF A 1.06-^ 
NEODYMIUM -PULSED LASER. 

Fred M. Johnson (Electro-Optical Systems, Inc. , Pasadena, 

Calif. ). 

Nature , vol. 204, Dec. 5, 1964, p. 985-987. 6 refs. 

USAF- supported research. 

Use of the nonlinear optic effect in two KDP crystals to pro- 
duce the fourth harmonic of a Q- spoiled high-intensity neodymium- 
in-glass laser. The laser output pulse at L06 ^ has been converted 
successively to 5300 A and 2650 X. The experimental arrangement 
is described and illustrated with a schematic diagram. Tabulated 
data include a summary of data on frequency quadrupling and a table 
of wavelengths and refractive indices. The results of the experi- 
ment are said to suggest possibilities of new coherent optical sources 
with powers in the kilowatt region and wavelengths 'in the UV region 
of the spectrum. D.H. 

A 65 -15880 

THE GENERATION OF HYPERSOUNDS BY SUPERPOSITION OF 
TWO COHERENT LIGHT BEAMS IN A SOLID OR LIQUID DIELEC- 
TRIC [SUR LA GENERATION D'HYPERSONS PAR SUPERPOSITION 
DE DEUX FAISCEAUX LUMINEUX COHERENTS DANS UN DI- 
ELECTRIQUE SOLIDE OU LIQUIDE]. 

Alfred Kastler (Ecole Normale Superieure, Laboratoire de Physique, 
Paris, France). 

Academie des Sciences (Paris), Comptes Rendus , vol. 259, no. 25, 
Dec. 21, 1964, p. 4535-4540. 5 refs. In French. 

Presentation of a classic elementary theory to explain a method 
for obtaining a progressive hypersonic wave in a given direction by 
superposing in a dielectric medium two beams of coherent light 
which produce in it a system of moving interference fringes. The 
subjects considered are: (1) production of a moving system of light 

interference fringes, (2) electrostrictive wave produced by light, 

(3) differential equation of the forced elastic wave produced in the 
medium by the electrostrictive wave, (4) solution of the differential 
equation, (5) power consumed by the hypersonic wave, and (6) dis- 
cussion of results and resonance phenomenon. M.M. 

A65-15951 # 

HIGHER ORDER OPTICAL MIXING OF RAMAN LASER LIGHT IN 
NONLINEAR DIELECTRIC MEDIA. 


Tatsuo Yajima and Masamoto Takatsuji (Tokyo, University, 

Institute for Solid State Physics, Tokyo, Japan). 

Physical Society of Japan, Journal , vol. 19, Dec. 1964, p. 2343, 

2344. 

Use of nitrobenzene Raman laser light to observe 2 o)r - 0)51 
and 2u)^ - u) S2 light- The effect should be interpreted as resulting 
primarily from third order nonlinear polarization of the type 
P = X : EEE where E is the electric field of light. The Raman laser 
output was obtained from a Q -switched ruby laser using a nitro- 
benzene Kerr cell inside the cavity. The output consisted of the ruby 
line at 6943 A and several Stokes lines (7659 A and 8538 X); peak 
powers were I Mw, 50 kw, and 100 watts. Materials examined were: 
quartz, ADP, and KDP; MgO, NaCl, KC1, KI, LiF; glass; and 
C 6 H 6 , (C 2 H 5 ) 2 0, CH3OH, CS 2 , H2O, and C^NC^. D.H. 


A65-15995 

AN INJECTION LASER PUMP FOR Nd +3 DOPED HOSTS. 

R. H. Ha rad a and C. K. Suzuki (North American Aviation, Inc. , 
Autonetics Div. , Lasers and Electro-Optics Laboratories, 

Anaheim, Calif. ). 

Applied Optics , vol. 4, Feb. 1965, p. 225-227. 5 refs. 

Description of a diode laser prepared from highly degenerate 
GaAs and emitting at wavelengths greater than 8700 X. A laser 
diode emitting at about 8700 X is desirable, since this wavelength 
matches the lowest absorption band of Nd +3 - doped lasers. An 
optical pump emitting at a single frequency matched to the lowest 
absorption band of a 3- or 4-level laser eliminates the adverse 
heating effects associated with flash lamp pumping, resulting in 
a considerable increase in the conversion efficiency. 

(Author) A. B. K . 

A 65- 15998 

GAS -LASER FREQUENCY SELECTION BY MOLECULAR ABSORP- 
TION. 

C. Bradley Moore (California, University, Dept, of Chemistry, 
Berkeley, Calif.). 

Applied Optics , vol. 4, Feb. 1965, p. 252, 253. 

NSF -USAF -supported research. 

Description of a gas -phase molecular absorption which can 
discriminate efficiently between two frequencies separated by little 
more than the Doppler linewidth of the molecular transition. This 
discrimination is made without introducing into the optical resonator 
any extra optics or losses at the frequency of the desired transition. 
The frequency of a helium-neon laser operating at the 2947. 90-cm" 1 
(3. 3923-ji) 3s 2 “• 3p^ transition was changed to the nearby frequency 
of the 2948. 79-cm - * (3. 3912-^) 3*2 -• 3p^ transition by placing 
methane gas within the optical resonator. A power level at 2948. 79 
cm-1 of over 40% of the normal power level at 2947. 90 cm" 1 was 
achieved. This laser source of two close frequencies provides an 
extremely sensitive method of detecting methane. A.B.K. 


A65-16129 

MEASUREMENTS OF CAVITY LOSS IN A PULSED RUBY LASER. 

D. Chen (Honeywell, Inc., Research Center, Hopkins, Minn.). 
Nature , vol. 205 t Jan. 16, 1965, p. 271, 272. 8 refs. 

Measurement of cavity loss performed on a Linde sapphire -clad 
ruby laser rod in the range from 77°K to 293°K. The results obtain©* 
are very comparable to those measured at reduced temperature on 
other Linde ruby laser rods grown during the same period of time. 
The method described here eliminates the inaccuracy and difficulty 
due to the nonlinear property of the flashtube in the conventional 
laser cavity-loss measurements. Since measurements are made at 
relatively high pumping input, there is no need to search tediously 
for the threshold pumping energy. The results obtained indicate 
that the cavity loss is essentially constant over the temperature range 
investigated, and the assumed four -level system is an adequate de- 
scription for the pulsed ruby laser. A. B. K. 

A65-16267 * 

A THEORY OF MICROWAVE MASERS IN STRONG PUMPING 
FIELD. 

Yoshio Ebina (Tohoku University, Research Institute of Electrical 
Communication, Sendai, Japan). 

Physical Society of Japan, Journal , vol. 19, Nov. 1964, p. 2195- 
2206. 16 refs. 
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A65- 16403 


Application of the rate equations of the spin density matrix, 
referred to a rotating coordinate system, to an investigation of the 
mixing between unperturbed spin states produced by a strong 
coherent pumping field at an angular frequency fa). The relaxation 
of each state, usually introduced through phenomenological con- 
siderations, is obtained from an interaction Hamiltonian for the 
spin moments and local fields. Given a small-signal field at the 
frequency fa). oscillations induced at 2 fa) ± fa), and fa), can be made to 
emit or absorb power through an appropriate choice of pumping field. 
The components at 2u ±fa> a are attributed to frequency mixing be- 
tween w and ± fa},. For spin moment 1 x h, the emitted or 
absorbed line shape is not a simple Lorentzian and is considered 
to he a quantum effect in the three -level scheme. It is expected 
that the frequency of the emitted or absorbed field can be shifted by 
varying the static magnetic field or the magnitude or frequency of 
the pumping field. (Author) W.M.R. 


A65-16252 ♦ 

THEORY OF MULTIRESONATOR SELECTIVE ALL-PASS QUANTUM 
AMPLIFIERS [TEORULA MNOGOREZONATORNYKH SELEKTIVNYKH 
PROKHODNYKH KVANTOVYKH USILITELEIj. 

V. N. Alfeev and Iu. P. Pimenov. 

Radiotekhnika i Elektronika, voL 10 , Jan. 1965, p. 45-53. 6 refs. 

In Russian. 

Brief analysis of advanced masers, with particular reference 
to their use in radio receivers. Some results obtained from the 
general theory of all-pass wideband quantum amplifiers with several 
loops, having a high SNR and maximally flat frequency-response 
characteristics in the transmission band, are presented. V. P. 


A45-14MS 

ABSORPTION OF 3. 3 9 -MICRON HELIUM -NEON LASER EMISSION 
BY METHANE IN THE ATMOSPHERE. 

Byron N. Edwards and Darrell E. Burch (Fhilco Corp. , Aero- 
nutronic Div. , Newport Beach, Calif. ). 

Optical Society of America, Journal, voL 55, Feb. 1965, 
p- 174-177. 7 refs. 

Description of, an experiment on the absorption of the 3 * 2 “ 3 p 4 
helium-neon laser emission at 2947. 903 cm * 1 by methane. The 
emission frequency coincides closely with one of the components of 
the P(F+) branch of the 1/3 band of methane. Methane nitrogen 
in different m ix in g ratios were introduced into an absorption cell, 
and the transmittance as a function of pressure was determined. 

By relating the measured absorption coefficient with the known in- 
teraction of collision and Doppler effects on the broad ening of the 
absorption line, the separation of the emission line and the nearest 
absorption line was deduced to be 0.003± 0.002 cm' 1 . The collision- 
broadened full-width at half -maximum of die absorption line was 
determined to be 0.13 ± 0. 04 cm * 1 at atmospheric pressure. At 
1 atm in the Earth's atmosphere, the transmittance can be cal- 
culated to be T = exp (-L1 L) by using the published value of the 
concentration of methane, where L is the path length in kilometers. 
The effects of laser emission in several possible cavity modes 
of several absorption lines in the methane group which overlap 
each other at high pressures are discussed. (Author) M. M. 


A43-16MS 

LASER EXCITATION OF POWDERED SOLIDS. 

H. I. S. Ferguson, J. E. Mentall, and R. W. NichoUs (Western 
Ontario, University, Dept, of Physics, London, Ontario, Canada). 
Nature , vol. 204, Dec;. 26, 1964, p. 1295. 9 refs. 

Grants No. NsG 349; No. AF AFOSR 62-236A. 

Brief review of spectroscopic investigations which have been 
made on laser excitation of molecular spectra from powdered solids 
in air. A table of molecular spectra produced for various materials 
is presented. The powdered solid target materials were found to be 
superior to nonpowdered solids because of their greater surface are 
lower reflectivity, and lower thermal diffusivity. The strong pre- 
ponderance of oxide band systems observed is consistent with the 
oxidizing atmosphere in which they were excited, and supports the 
belief that much of the molecular spectrum arises from chemical 
reactions in the flame. F.R. L. 


A 45-1 AMS 

INTERNAL MODULATION OF A GAS LASER AT 4000 MC [MODU- 
LATION INTERNE D' UN LASER A GAZ A 4000 MHz] ; 

Nguyen Ngog Chau (Centra National d* Etudes des Telecommunica- 
tions, Issy-les -Moulinaaux, Seine. France). 

Academia des Sciences (Paris), Comptes Rendus , vol. 260, no. 1, 
Jan. 4, 1965, p. 100-103. 5 refs. In French. 

Experimental investigation of the internal modulation of a gas 
laser by means of a germanium photodiode inversely polarized and 
mounted in a coaxial circuit followed by a progressive -wave pre- 
amplifier tube, in turn followed by a hyperfrequency mixer and an 
amplifier with a 3041c intermediate frequency. It is stated that, 
compared to external amplitud e u*cduia£isn, internal nodultti on 
yields a gain higher than 20 db, all the other measurement condi- 
tions being otherwise identical, in particular, the modulation power 
at 4000 Me which remains constant in the two cases, the same as 
the luminous power falling on the photodiode. M.M. 


A45-16401 

ON THE EFFICIENCY OF SINGLE AND MULTIPLE ELLIPTICAL 
LASER CAVITIES. 

C. Bowness (Raytheon Co. , Laser Advanced Development Center, 
Waltham, Mass. ). 

Applied Optics. voL 4, Jan. 1965, p. 103-107. 6 refs. 

Analysis of the relative efficiencies of single and multiple 
elliptical cavities for laser pumping. The efficiency of single, 
dual, triple, quadruple, add octuple cavities is presented in sim- 
ple graphical form for a wide range of axial ratios and for lamps 
and crystals having relative diameters from one-half up to two to 
one. After carefully distinguishing the criterion of ef- 

ficiency from that of maximum power or energy output, the paper 
includes some discussion on the choice of an optimum design of 
a laser cavity. (Author) D.H. 


A 65-16402 

OPTICAL PROPERTIES AND LASER THRESHOLDS OF THIRTY - 
NINE RUBY LASER CRYSTALS. 

G. W. Du eke r, J. G. Atwood (Perkin -Elmer Corp. , Norwalk, 
Conn.), C. M. Kell in gton, and M. Katzmann (U. S. Army, Elec- 
tronics Co mm a n d. Electronics Laboratories, Fort Monmouth, 

N. J. ). 

Applied Optics . voL 4. Jan. 1965, p. 109-118. 12 refs. 

Army -supported research. 

Description of measurements made of optical path uniformity, 
chromium concentration, fluorescence line width, large -angle scat- 
ter, and laser threshold on 39 flame-fusion rubies. Results show 
that index of refraction variation is explainable by variation of 
chrome concentration and wander of the optic axis. Residual stress 
plays little role in optical defects, but may broaden the 77°K line- 
width. Optical quality of lasers cut from regions of boules selected 
by interferometry remains constant after cutting, but warping de- 
stroys their parallelism. Threshold increases with chromium con- 
centration, indicating that the rods are optically thick at the pumping 
bands. Threshold is not correlated with other optical properties, 
however. (Author) D.H. 


A65-16403 

BIDIRECTIONAL ELECTRICALLY SWITCHED LASER. 

R. V. Pole, R. A. Myers, and J. Nunez (International Business 
Machines Corp. , Thomas J. Watson Research Center, Yorktown 
Heights, N.Y. ). 

Applied Optics. voL 4, Jan. 1965, p. U9-12L 

Investigation of the operation of a double -rooftop ruby laser 
emitting along directions that are at an angle of 17.45° with respect 
to one another. The ruby is a 3. 17 -cm cylinder with a 17. 45° chisel 
at etch end, one of which is silver -coated. The other end has an 
antireflect ion coating, so that external dielectric (or silver) reflec- 
tor* complete two separate Fabry- Perot cavities, which have about 
one -third the active medium in common. A polarizer and nitro- 
benzene Kerr cell in each path allow fast switching from one axis 
of emission to the other; the switching has been accomplished within 
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A65- 16404 


1 j* sec in the present experiment. Some implications of the ex- 
periment with regard to more general problems of laser deflection 
are also discussed. (Author) D.H 


A45- 14404 

INTERNAL MODULATION OF OPTICAL MASERS - BANDWIDTH 
LIMITATIONS. 

L P. Kaminow (Bell Telephone Laboratories* Inc;, Hohndel, 

N. J. ). 

Applied Optics , voL 4, Jan. 1965, p. 123-127. 6 refs. 

Brief review pf the operation of coupling -type internal modula- 
tors, including an examination of bandwidth limitations. It is found 
that excitation of natural modes of the resonator will normally 
restrict the signal bandwidth to half the longitudinal mode spacing. 
Howeveri the bandwidth can be extended if the maser is permitted 
to oscillate in only one mode, if only a small fraction of the Inter- 
nal energy is coupled out, and if large attenuation can be introduced 
at appropriate resonator mode frequencies. (Author) D.H. 


A 45- 14405 

FREQUENCY SPECTRA OF He-Ne OPTICAL MASERS WITH 
EXTERNAL CONCAVE MIRRORS. 

Teiji Uchida (Nippon Electric Co. , Ltd. , Radio Industry Div. , 
Tokyo, Japan). 

Applied Optics , voL 4, Jan. 1965, p. 129-131. 6 refs. 

Use of photomixing techniques and noise distribution measure- 
ment to obtain spectral measurements of gaseous optical masers. 
Particularly, it was verified that low-frequency beat components 
occur between spatially independent transverse modes of the same 
order. This was found in an experiment on mode control. Fre- 
quency-spread of beat components is also discussed. 

(Author) D.H. 


A 45- 14404 

A HELIUM -NEON LASER AMPLIFIER. 

L. E. S. Mathias and N. H. Rock (Services Electronics Research 
Laboratory, Baldock, Herts. , England). 

Applied Optics , vol. 4, Jan, 1965, p. 133-135. 7 refs. 

Description of a helium-neon laser amplifier operating at 
1.15 p. A discharge tube of rectangular cross section was em- 
ployed, allowing a large cross section of discharge without im- 
pairing its efficiency for laser action. The optical arrangement 
provided multiple transits of the signal beam through the discharge, 
enabling the use of long optical paths. A low-level gain of 400 and 
a saturation output power of 23 mw were obtained. The output 
power was limited by inefficient use of the discharge volume. The 
system was also operated as an oscillator and a pulsed amplifier. 

(Author) D.H. 


A45-14407 

A "TWISTED-MODE" TECHNIQUE FOR OBTAINING AXIALLY 
UNIFORM ENERGY DENSITY IN A LASER CAVITY. 

V. Evtuhov (Hughes Aircraft Co. , Research Laboratories, Malibu, 
Calif. ) and A. E. Siegman (Stanford University, Electrical En- 
gineering Dept, and Microwave Laboratory, Stanford, Calif. ). 
Applied Optics, vol. 4, Jan. 1965, p. 142, 143, 

USAF- Army- supported research. 

Outline of a method for achieving a standing wave with an 
axially uniform energy density in a laser cavity. The physical con- 
figuration consists of a high quality ruby rod with birefringent 
quarter-wave plates (conveniently made of sapphire) and two mir- 
rors. The normal modes (axial modes) of the structure may be 
viewed ah consisting of either right-handed or left-handed cir- 
cularly polarized waves traveling right and left in the center sec- 
tion. Since two quarter -wave plates plus a mirror are equivalent 
to one full-wave plate, a right-handed wave (for example) still 
has its original polarization after two reflections and thus can 
"catch its tail" to complete the mode. The E -field mode pattern 
in the rod at an instant of peak E field has the shape of a twisted 
ribbon with a period of one optical wavelength; the structure is 
therefore referred to as a twisted-mode structure. Other properties 


and two special cases are discussed. A note added in proof de- 
scribes preliminary experiments with a twisted-mode structure 
having 7 X/4 plates; the assembly was pumped in a double -elliptical 
cavity, and the spectrum of the output was examined using a 
Twyman-Green interferometer. Single-frequency output was noted 
up to about 15% above threshold for certain azimuthal orientations 
of the assembly in the pumping cavity. The causes of this azimuthal 
dependence are being investigated. D. H. 


A 45- 14545 

EIGHT -MILLIMETER TRAVELING -WAVE MASER AND MASER- 
RADIOMETER SYSTEM. 

F. R. Arams and B. J. Peyton (Cutler -Hammer, Inc., Airborne 
Instruments Laboratory Div. , Deer Park, N. Y. ). 

IEEE, Proceedings , vol. 53, Jan. 1965, p. 12-23. 40 refs. 

USAF -supported research. 

Description of a low-noise, K a -band traveling -wave maser 
amplifier for the "window" at 8 nim, near 36 Gc, where atmo- 
spheric attenuation is remarkably low. The maser, which has 
chromium -doped rutile as the active material, is operated with 
push-pull pumping and is tracked with broadband, helium -cooled 
ferrite isolators to obtain a timing range from 35.4 to 40 Gc. It 
has a noise temperature near 20°K,. net gains of 20 db, and an 
instantaneous bandwidth of 75 Me. Design considerations and 
measured electrical characteristics of the maser ar*» oresented, 
and its use to demonstrate a substantial sensitivity improvement in 
a radiometer system is described. P.K. 


A 65- 14544 

A SELF-CONSISTENT FIELD ANALYSIS OF SPHERICAL -MIRROR 
FABRY -PEROT RESONATORS. 

Peter O. Clark (Hughes Aircraft Co. , Research Laboratories, 
Malibu, Calif.). 

IEEE, Proceedings , vol. 53, Jan. 1965, p. 36-41. 10 refs. 

Contract No. AF 19(604)-8052. 

Presentation of a self-consistent field analysis for the field 
distributions of the resonant modes in an arbitrary two -mirror 
Fabry -Perot resonator with curved mirrors. The analysis leads 
to an integral equation for the field distributions. While this equa- 
tion can be solved exactly for only the confocal cavity, in the limit 
of infinite Fresnel numbers, solutions are obtained for the general, 
nonsymmetric, nonconfocal resonator. With this approximation, 
the electric field anywhere within the resonator is described in 
terms of Hermite-Gaussian functions, and the resonance condition 
is obtained. The variations of nodal surface radii and characteristic 
mode dimensions are examined. Using a new definition of incre- 
mental mode volume, a minimum mode volume at a ratio of mirror 
separation to mirror radius of 1. 5 is obtained, rather than at the 
confocal value of 1. 0. P. K. 


A45- 14549 

THE EFFECT OF OPTICAL PUMP PULSE SHAPE ON RUBY IN- 
VERSION. 

P. N. Mace and G. McCall (California, University. Los Alamos 
Scientific Laboratory, Los Alamos, N. Mex. ). 

IEEE, Proceedings , vol. 53, Jan. 1965, p. 74. 

AEC-sponsored research. 

Study of the effect of optical-pump pulse shape on the population 
inversion attained in a ruby laser. For pump-light intensities of 
rectangular, ramp, quarter-cycle sine-wave, half-cycle sine -wave, 
and exponential shapes, the fractional inversion is plotted against 
energy for a 1-msec pulsewidth. The results indicats that little 
improvement in inversion levels can be obtained by shaping the 
pulse. P.K. 


A45-1 4570 

BROADBAND DIELECTRIC MIRRORS FOR MULTIPLE WAVE- 
LENGTH LASER OPERATION IN THE VISIBLE. 

D. L. Perry (Bell Telephone Laboratories, Inc. , Murray Hill. 
N.J.). 

IEEE, Proceedings , vol. 53, Jan. 1965, p. 76, 77. 5 refs. 
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A6F»- 1 6672 


Brief description of highly reflecting (> 99. 5%) bro ad ba nd 
dielectric .mirrors covering the wavelength range 4300 i to 7400 I 
The composite mirror, fabricated by refined evaporation tech- 
niques. consists of two stacks of 25 layers each, with the center 
wavelengths of the stacks spaced approximately 1500 1 apart. 
Cryolite was used for the low-index layers and ZnS powder for the 
high-index layers. A pair of these mirrors has been used with an 
experimental pulsed gas laser to observe laser oscillations at 28 
wavelengths in the visible region. P.K 


A85.U971 

THE OBSERVATION OF MODE IMPURITY IN GAS LASERS 
APPARENTLY RESONATING IN THE TEM-00 MODE. 

H. M. Heinemann and H. W. Redlien, Jr. (Wheeler Laboratories, 
Inc., Laser Engineering Group, Sraithtown, N. Y.). 

IEEE, Proceedings , vol. 53. Jan. 1965, p. 77, 78. 5 refs. 

Description of mode impurity observed in diffraction measure- 
ments employing a gas laser apparently resonating in the TEM-00 
mode- The presence of undesired higher modes is discussed, and 
elimination through the use of accurately measured diffraction 
patterns and mirror realignment is described. P.K. 


*65-16974 

GAIN -DELAY CHARACTERISTICS OF A PULSED NEODYMIUM - 
GLASS LASER OSCILLATOR -AMPLIFIER CHAIN. 

K. F. Tittel and J. P. Chernoch (General Electric Co. , Advanced 
Technology Laboratories, Schenectady, N. Y.). 

IEEE, Proceedings , vol. 53, Jan. 1965, p. 82, 83. U refs. 

Description of some of the operating characteristics of a four- 
level neodymium -doped glass -laser oscillator -power amplifier 
chain. This system permits frequency matching and good gain 
stability in the presence of temperature variations. A series of 
gain measurements was made to evaluate the optimum operating 
conditions. A plot of the amplifier output as a function of the 
oscillator trigger delay time for different oscillator output energies 
and amplifying pumping periods is presented, as are plots of the 
amplifier power gain as functions of pump energy and laser input 
energy. An optimum oscillator input delay time is found which is 
independent of amplifier pump and input energy, but which changes 
for different pump and input durations. F. K. 


*65-1*979 

QUASI -CONTINUOUS OPERATION OF A CaW0 4 :Nd S+ MASER 
USING LONG DURATION PUMPING PULSES. 

H. Manger (Karlsruhe, Technische Hochschule, Institut ffltr Hoch- 
frequenxtechnik und Hochirequenxphysik, Karlsruhe, West Germany}. 
IEEE, Proceedings , vol. 53, Jan. 1965, p. 83, 84. 

Description of pumping schemes for obtaining quasi -continuous 
maser operation, and which can be used with standard flash lamps, 
without cooling, and with maser crystals of less than optimum 
quality. The pumping light intensity and output signal for a 5-cra- 
long, plane parallel CaW0 4 :Nd^+ rod at room temperature, having 
dielectric coatings at both ends, are discussed. P.K. 


*69-16961 

ABSENCE OF POLARIZATION EFFECTS IN DIFFRACTION- 
ATTENUATED LASER LIGHT. 

Reinhold Gerharz (U.S. Army, Engineering Research and Develop- 
ment Laboratories, Fort Belvoir, Va. ). 

IEEE, Proceedings , vol. 53, Jan. 1965, p. 105, 106. 8 refs. 

Discussion of Stroke's objections to a proposal of the author 
for determining the energy of laser emissions by providing discrete 
steps of attenuation with the higher order steps of a diffraction 
grating. Stroke's objections relate to those possible errors in the 
intensity display of the higher order that could originate from a 
’ mismatch of orientation of the plane of polarization of the electric 
vector of the laser light and of the plane of dispersion of the 
.attenuator grating. It is shown, however, that higher orders of 
diffraction of polarized light obtained with a coarse grating are not 


measurably altered in their degree of polarization, and that the 
orientation of the plane of polarization of these orders remains 
identical with that of the incident light. P.K. 


*69-16627 

STIMULATED RAMAN SCATTERING OF LIGHT. 

V. A. Zubov, M. M. Sushchinskii, and I. K. Shuvalov. 
( Uspekhi Fisicheskikfa Nauk, vol. 83, June 1964, p. 197-222.) 
Soviet Physics - Uspekhi, vol. 7, Nov. -Dec. 1964, p. 419-433. 
24 refs. Translation. 

(For abstract see Accession no. A64-23104 19-25] 


*69-16666 # 

LASER MODE LOCKING BY AN EXTERNAL DOPPLER CELL. 

L. Curtis Foster, M. D. Ewy, and C. Burton Crumly (Zenith 
Radio Research Corp. , Menlo Park, Calif. ). 

Applied Physics Letters , vol. 6, Jan. 1, 1965, p. 6-8. 

Demonstration of a method of mode locking by external means. 
An unmodified standard He-Ne laser at 6328 i is employed, togethar 
with a simple ultrasonic Bragg diffraction cell and a mirror, such 
that doppler- shifted light is fed back into the laser. The resulting 
laser output is monitored by an appropriate photodetector at the 
other end of the laser. It was found that. when the total external 
path length was approximately equal to the corrected optical length 
of the laser cavity, optimum locking was obtained, although no 
critical length adjustments were necessary. In conclusion, several 
advantages of mode locking by an external doppler cell are cited. 

A.B.K. 


*65-16670 # 

GENERATION OF SINGLE -FREQUENCY LIGHT USING THE FM 
LASER. 

G. A. Massey, M. Kenneth Oshman, and Russell Targ (Sylvania 
Electric Products, Inc., Sylvania Elect ronic Systems Div., Elec- 
tronic Defense Laboratories, Mountain View, Calif.). 

Applied Physics Letters , vol. 6, Jan. 1, 1965, p. 10, 11. 

Contract No. AF 33(615)-1938. 

Description of a technique for producing essentially singU- 
frequency light from the entire output of a high-power multi-mode 
laier, without suffering the loss of power inherent in conventional 
approaches involving the suppression of modes. This technique 
involves the use of a laser in which an intracavity phase perturba- 
tion has been utilized to create an array of User modes having the 
phases and amplitudes appropriate to the sidebands of an FM signal. 
The output of the FM laser is then passed through an external phase 
moduUtor driven 180° out of phase and with the same peak optical 
phase deviation as the output of the FM laser. While the output 
from the FM User was made up of a large number of optical fre- 
quencies, the light leaving the external modulator is, in principle, 
now a monochromatic signal. A.B.K. 


*99-16671 # 

CW LASER ACTION IN N z O (N 2 -N z O SYSTEM). 

C. K. N. Patel (Bell Telephone Laboratories, Inc,, Murray Hill, 
N.J.). 

Applied Physics Letters , vol. 6, Jan. 1, 1965, p. 12, 13. “8 refs. 

Description of CW laser oscillation on the P branch rotational 
transitions of the 001-10°0 vibrational band of N 2 0 to the g round - 
state N 2 0 molecules during collisions of the second kind involving 
the two molecules. Laser action could not be obtained on these 
N z O transitions in a pure N 2 0 discharge. This points out the ef- 
fectiveness of the use of transfer of vibrational energy for selective 
excitation of molecules to certain preferred vibrational levels and 
subsequently obtaining User action on the vibrational -rotational 
transitions of polyatomic molecules. A.B.K. 


*69-16672 * 

LASER FOCUSING EFFECTS ON SECOND HARMONIC GENERA- 
TION IN ADP. 
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D. H. McMahon and A. R. Franklin (Sperry Rand Corp., Sperry 
Rand Research Center, Sudbury, Mass.). 

Applied Physics Letters , vol. 6, Jan. 1, 1965, p. 14-16. 7 ref*. 

Investigation of the variation in second harmonic power pro- 
duced in ADP by using a focused gas laser beam and measurement 
of the nonlinear polarization constant. Experiments involving a 
0.633-j* He-Ne gas laser operated so as to produce only TEMpOq 
modes with vertical electrical fields are described. These experi- 
ments are interpreted with the aid of a Huygen's construction tech- 
nique to calculate, first, the induced nonlinear polarization currents, 
and, second, to calculate the second harmonic power output by using 
the spatial and magnitude dependence of the polarization currents. 

On the basis of an essential agreement between analysis and ex- 
perimental data, the authors conclude that one can adequately cal- 
culate absolute values of the nonlinear polarization constant using 
focused laser beams. A.B.K. 


A65-16673 # 

A FIELD -INDEPENDENT OPTICALLY PUMPED 87 Rb MASER 
OSCILLATOR. 

P. Davidovits and W. A. Stern (Columbia University, Radiation 
Laboratory, New York, N.Y.). 

Applied Physics Letters , vol. 6, Jan. 1, 1965, p. 20, 21. 5 refs. 

Contract No. DA-36-039-sc -90789. 

Description of a magnetically unshielded optically pumped 87 Rb 
maser oscillator. The maser will oscillate in the presence of a 
magnetic field inhomogeneity as large as 10 mG with a total field 
of 1 G. The excess population in the F = 2 hyper fine level is created 
by intensity pumping. The 87 Rb and 11 torr of nitrogen buffer gas 
are contained in a high-Q vacuum-tight microwave cavity, which is 
designed to operate in the TEq 2 i mode and has an unloaded Q of ap- 
proximately 50,000. The cavity is located within a set of Helmholtz 
coils which provide an orienting field of approximately 1 G along the 
cavity axis. Self-sustained maser oscillation is observed at a cavity 
temperature of about 50°C. The oscillator power output is approxi- 
mately 10 W and is limited by the intensity of the pumping light. 
The high power output of this maser ensures better short-term 
stability than that obtainable from all other existing frequency 
standards. Aside from its potential as a frequency standard, the 
® 7 Rb maser may be used as a very sensitive tool to study frequency 
shifts caused by optical pumping . A.B.K. 


A65-16630 * 

HYDROGEN MASER AND CESIUM BEAM TUBE FREQUENCY 
STANDARDS COMPARISON. 

H. E. Peters, J. Holloway (Varian Associates, Beverly, Mass.), 

A. S. Bagley, and L. S. Cutler (Hewlett Packard Co. , Palo Alto, 
Calif.). 

Applied Physics Letters , vol. 6, Jan. 15, 1965, p. 34, 35. 11 refs. 

Description of direct frequency comparisons between a hydrogen 
maser and a cesium beam tube frequency standard. The system for 
frequency comparison is shown in a block diagram. Ten readings 
of Nj taken over a period slightly less than 3 hr constitute the data. 
The rms value of these measurements gave Nfj = 99,999,992, with 
a standard deviation from the average of 2.5 for each reading. After 
making certain adjustments to the maser frequency, the average 
zero-field maser frequency was found to be 1,420,405,751.778 ± 
0.016 cps. A.B.K. 


A 65 *16631 * 

HYDROGEN MASER FREQUENCY COMPARISON WITH SWISS 
CESIUM ATOMIC BEAM STANDARD. 

H. E. Peters (Varian Associates, Beverly, Mass.) and P. Kartaschoff 
(Laboratoire Suisse de Recherche* Horlogires, Neuchatel, 
Switzerland). 

Applied Physics Letters, vol. 6, Jan. 15, 1965, p. 35, 36. 12 refs. 

Description of direct frequency comparisons between a hydrogen 
maser and a cesium beam tube frequency standard. Two methods 
of comparing the frequency of the maser to the frequency of the 
cesium tube were used and are depicted in block diagrams. Four 
comparison run* were made using method 1, while the final two runs 
were made with method 2. Each run lasted about 2 hr. After making 


adjustment* to the maser frequency and the cesium tube frequency, 
the average zero-field maser frequency was found to be 1,420,405, 
751.785 ±0. 016 cps. A.B.K. 


A65-16766 

LONG-DISTANCE INTERFEROMETRY WITH AN He-Ne LASER. 

F. T. Arecchi and A. Sona (Centro Informazioni Studi Esperienze, 
Laboratori, Milan, Italy). 

IN: QUASI-OPTICS; POLYTECHNIC INSTITUTE OF BROOKLYN, 
MICROWAVE RESEARCH INSTITUTE, SYMPOSIUM, NEW YORK, 

N. Y., JUNE 8-10, 1964, PROCEEDINGS. [A65-16752 07-23] 
Symposium sponsored by the Polytechnic Institute of Brooklyn, 
the Institute of Electrical and Electronic* Engineers, the Optical 
Society of America, USAF, Navy, and Army. 

Edited by Jerome Fox. 

Brooklyn, Polytechnic Press, 1964, p. 623-633. 10 refs. 

Research supported by the Consiglio Nazionale deile Ricerche. 

Discussion of a long distance interferometry experiment where 
the source is a He-Ne laser working at the 6328-1 transition in 
single-mode operation. Interference fringe* have been observed 
up to an optical path difference of 120 m (mirror separation 60 m) 
without a substantial loss of visibility. Laser output is split by a 
beam-splitter onto a Michels on interferometer through a telescope 
system which reduces the angular spread. By changing the path 
difference continuously, in the first experiments the fringe visibili- 
ty was subjected to a periodical change, going down to zero every 
time the path difference was an odd multiple of the cavity length. 
This is due to interference between different axial modes. To 
avoid this effect both a transverse and an axial selection were made 
The isolation of a TEMqq pattern is accomplished by adjusting two 
movable diaphragms near the mirror. The selection of a single 
axial mode was done with an external plane mirror which acts as 
a second Fabry-Perot. This technique does not reduce the output 
power, as occurs when a near-threshold operation is used to 
isolate a single mode. On the contrary, a power increase is ob- 
served in the useful mode. An electronic system for measuring 
and analyzing experimental results is described, and limitations 
on circuit bandwidth, observation time, and precision are related 
to fluctuations wxthin the interferometer system and associated 
circuitry. (Author) F. R. L . 


A65-1679S 

SOLID STATE MASERS AND THEIR USE IN SATELLITE COM- 
MUNICATION SYSTEMS. 

J. C. Walling and F. W. Smith (Mullard, Ltd., Research Labora- 
tories, Redhill, Surrey, England). 

Philips Technical Review , vol. 25, no. 11-12, 1963-1964, p. 289- 
310. 23 refs. 

Discussion of the design, performance, and applications of 
traveling -wave maser (TWM) amplifiers with particular reference 
to the maser recently developed at Mullard Research Laboratories 
for use at the Communication Satellite Earth Station of the British 
General Post Office at Goonhilly Down, Cornwall. Problem* of 
satellite communication are briefly reviewed, with the comment 
that,in order that the first stage amplifier have the lowest possible 
noise temperature, it should be a maser. The basic principles of 
maser operation are discussed in some detail. The theory and 
design of a traveling-wave maser are examined, and the amplifier 
designed and built by Mullard Research Laboratories is described. 
This packaged traveling-wave maser is one of the first such devices 
to be regularly employed in a systems application, and its operation 
has proved to be reliable and consistent. Certain operational 
difficulties, and future development* to further improve the noise 
performance, are discussed. F.R.L, 


A63-1M1 1 * 

STIMULATED BRILLOUIN SCATTERING IN THE OFF-AXIS 
RESONATOR. 

H. Takuma and D. A. Jennings (National Bureau of Standards, 
Boulder, Colo. ). 

Applied Physics Letters , vol. 5, Dec. 15, 1964, p. 239-241. 7 refs. 

Study of the Brillouin scattering from an active medium placed 
in a cavity, the axis of which is rotated from the axis of a ruby 
laser resonator. At first, the lens, Fabry-Perot interferometer, 
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and iris were removed from the experimental arrangement in order 
to investigate the far -fie Id pattern of each component. Benxene and 
carbon disulfide were chosen as typical and exceptional liquid sam- 
ples, respectively. When the CSj cell was inserted in the off-axis 
resonator, the coherent radiation at approximately the same wave- 
length as the incident laser beam was found to be built up at an ex- 
citing power slightly higher than the threshold exciting power of the 
first stimulated Raman -Stokes line. The angular divergence was 
measured to be a few milli radians , which was the same as that of 
the first Stokes line at the same exciting power. On the other hand, 
when the benzene cell was inserted in the off-axis resonator, no 
stimulated scattering was observed around the ruby wavelength even 
under the maximum exciting power (50 mw/cra*), at which power 
the third Stokes line could be observed in the off-axis direction. 
Thus, stimulated Brillouin radiation built up only in the CSj cell, 
which is consonant with the exceptionally low threshold exciting 
power for this type of scattering in CS 2 found by Garmire and 
Townes. W. M. R. 


AM-16M3 

STUDY OF OPTICAL EFFECTS DUE TO AN INDUCED POLARIZA- 
TION THIRD ORDER IN THE ELECTRIC FIELD STRENGTH. 

P. D. Maker and R. W. Terhune (Ford Motor Co. , Scientific 
Laboratory, Dearborn, Mich. ). 

Physical Review. 2nd Series, voL 137, Feb. 1, 1965, p. A801-A818. 

57 refs. 

Presentation of the results of a series of experiments in which 
a giant pulsed ruby laser is used to study several different nonlinear 
optical effects arising from an induced optical polarization third 
order in the electric field strength. The various phenomena studied 
are special cases of either frequency mixing or intensity -dependent 
changes in the complex refractive index, including Raman laser ac- 
tion at a focus. A wide range of crystalline and isotropic materials 
was studied. The theory for these effects is extended to cover reso- 
nant interactions. The experimental results are interpreted in 
terms of simplified models, and quantitative values for the non- 
linear polarizability coefficients are given. The rather large ex- 
perimental uncertainties in these coefficients are discussed. 

(Author) F. R. L. 

AM-17M3 

AN INVESTIGATION OF POTENTIAL LASER CRYSTALS 
CONTAINING RARE EARTH DOPANTS. 

J. J. Sj obi ora (TRG. Inc., Melville. N.Y.). 

IN: RARE EARTH RESEARCH H; PROCEEDINGS OF THE THIRD 
CONFERENCE ON RARE EARTH RESEARCH. CLEARWATER, 
FLA. , APRIL 21-24. 1963. [A65-17039 07-26] 

Conference sponsored by the Department of Chemistry, Purdue 
University. 

Edited by K. S. Vorres. 

New York, Gordon and Breach Science Publishers, Inc. , 1964, 
p. 65-73. 17 refs. 

Contract No. AF 49(638)-673. 

Review of the crystal growth and preparation aspects of the 
rare earth laser program at TRG, Inc. The purpose of this 
program is to develop solid-state media for lasers based on light 
absorption and emission by rare earth ions incorporated in the 
solid-state media. First, a number of rare earth chelates in 
solution or crystallized from solution were examined. The second 
system examined was anhydrous lanthanum chloride as the host 
crystal for anhydrous rare earth chlorides. The third system was 
based on the scheelite (calcium tungstate) type of crystal as the 
host. Various other systems have been explored. The scheelite 
type of crystal doped with neodymium was proved to laser at 1. 065 
microns. The role of crystal quality in pulsed laser performance 
is briefly analyzed. (Author) M. M. 


MS-17092 

RARE EARTHS IN OPTICAL MASER MATERIALS. 

K. Nassau (Bell Telephone Laboratories, Inc. , Murray Hill, N. JO- 
IN: RARE EARTH RESEARCH II; PROCEEDINGS OF THE THIRD 
CONFERENCE ON RARE EARTH RESEARCH, CLEARWATER, 
FLA. . APRIL 21-24. 1963. [A65-17039 07-26] 


Conference sponsored by the Department of Chemistry. Purdue 
University. 

Edited by K. S. Vorres. 

New York, Gordon and Breach Science Publishers, Inc., 1964, 
p. 331-338. 13 refs. 

Discussion of chemical interactions between the active ion and 
the host lattice for selected cases of optical maser crystals. It is 
stated that, in general, large differences are found in the operation 
of the same ion in different host lattices. For example, Nd*+ has 
the lowest threshold in CaWO. 4 , mediocre thresholds in the other 
scheelites and in glass, and operates only marginally in the 
fluorides. Parts of this difference can be explained, by difficulties 
associated with the growth of sow* of th* scheelites, or by the 
multiplicity of environments in glasses; others undoubtedly originate 
in various parameters. Other differences arise from valency, 
size, or coordination considerations - e.g. , the lack of success 
with divalent ions in the scheelites or with rare earths in the 
corundum (Al z O^) lattice, which is so well suited for Cr*+ in ruby. 

It is noted that, in the absence of general guidelines, it is still 
necessary to grow individual crystals of each possible active ion in 
each likely host lattice and to search for optical maser action by 
direct experimentation. Since the rare-earth concentration in 
these materials is of the order of 1 %. and since quantities are not 
anticipated to be Large, no major use of rare earths can be expected 
from this field. M. M. 


MS-17191 

THOMSON SCATTERING COMPUTATIONS FOR LABORATORY 
PLASMAS. 

Edward T. Gerry (Massachusetts Institute of Technology, Dept, of 
Nuclear Engineering, Research Laboratory of Electronics, Cam- 
bridge, Mass.) and Richard M. Patrick (Avco Corp., Avco- 
Everett Research Laboratory, Everett, Mass.). 

Physics of Fluids , vol. 8 , Jan. 1965, p. 208 - 210 . 

Contracts No. AF 49(638)-U29; No. DA 36-039 AMC 03200(E); 

NSF Grant No. G 24073; AEC Contract No. AT (30-l)-3221. 

Presentation of calculations for the spectrum of the Thomson 
scattering of a laser beam from an equilibrium hydrogen plasma. 

The calculations were made in connection with experiment# designed 
to use Thomson scattering as a means for determining plasma prop- 
erties . The manner in which the character of the scattered spectrum 
depends upon the ratio of the Debye length to the length in the plasma 
over which the scattered radiation adds coherently is discussed. 

The scattered power ratio from an equilibrium hydrogen plasma is 
plotted against wavelength shift for different number densities and 
scattering angles at constant temperature. P.K. 


ASS-17207 

INFRARED LASER ACTION AND LIFETIMES IN ARGON II. 

F. A. Horrigan, S. H. Koozekanani, and R. A. Paananen (Raytheon 
Co., Research Div. , Waltham, Mass.): 

Applied Physics Letters , vol. 6 , Feb. 1, 1965, p. 41-43. 5 refs. 

Investigation of laser action in argon II between 1 and 2 p and 
in the 6000- to 7000 -jt range. One of the expected argon II (4p - 3d) 
transitions was observed to oscillate weakly. In addition, lasering 
was found on a neutral argon transition. Both the new laser lines 
observed in argon showed an optimum pressure of 0. 25 torr. This 
is about one -third to one-half of the optimum pressure required for 
the visible laser transitions in argon II. In an effort to understand 
why only one of the 4p to 3d transitions was observed, and that one 
only weakly, the lifetimes for spontaneous emission were estimated 
for all the levels of interest of the 4p, 4s, and 3d groups in argon 
II. The weakness of the laser action involved is shown to be due 
mainly to unfavorable bran ching ratios. A. B.K. 


A AS- 17209 

Yb3+-Er 3 + GLASS LASER. 

E. Snitzer and R. Woodcock (American Optical Co. , Southbridge, 
Mass. ). 

Applied Physics Letters, vol. 6 , Feb. 1, 1965, p. 45, 46. 

Description of a Yb 3 + -Er 3+ glass laser. By energy transfer 
from Yb 3+ to Er^+ in a silicate glass, Er^+ was made to emit 
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laser oscillations at 1. 5426 |taia three -level laser at room tem- 
perature. Previously, Er 3 + had been lased in CaW0 4 at 1.612 \i, 
but as a four -level system by cooling to 77°K. The lifetime for 
fluorescence of Er 3 + from the 4 I 13 / 2 level was measured at room 
temperature on a powdered sample and found to be 14 ji sec. The 
threshold was 700 joules of electrical energy into the flashtube. 
Work is continuing on this laser with different Yb 3 +-Er 3+ ratios 
and with the use of other ions to sensitise the fluorescence of 
Er 3 * in order to lower the threshold. A.B.K. 


AAS-17310 

LONGITUDINAL INJECTION -PLASMA LASER OF InSb. 

Ivars Melngailis (Massachusetts Institute of Technology, Lincoln 
Laboratory, Lexington, Mass.). 

Applied Physics Letters, vol. 6, Feb. 1, 1965, p. 59. 60. 10 refs. 

Description of an InSb n + pp^ structure with a Fabry-Perot 
cavity designed for coherent emission parallel to the current. To 
reduce the transverse dimension of the active region, a portion of 
the p + layer is removed by etching. In addition, radial spreading 
of the plasma is inhibited by the fact that the lifetime of electrons 
inside the plasma is about 10 3 times shorter than outside, thus 
localising the injected carriers, by the presence of a second 
collimating effect resulting from the external magnetic field applied 
longitudinally to the plasma, and to a minor extent, by the pinch 
effect of the azimuthal self -magnetic field in the plasma. Coherent 
emission was obtained near 10°K with 50-nsec current pulses of 
20 amp with a minimum longitudinal magnetic field of 7kG. 

A.B.K. 


AM-17219 * 

THE PHENOMENON OF GENERATION OF A CIRCULAR CYL- 
INDER AND A SPHERE [K IAVLENUU GENERATSU KRUGOVOGO 
TSILINDRA I SFERY]. 

A. M. Goncharenko and B. A. Sotskii (Akademiia Nauk Belorusskoi 
SSR, Ins ti tut Fiziki, Minsk, Belorussian SSR). 

Akademiia Nauk BSSR, Doklady , vol. 8, Dec. 1964, p. 784-787. 

6 refs. In Russian. 

Analysis of the problem of stimulated emission of electro- 
magnetic waves from a circular cylinder and a sphere. In particu- 
lar, it is shown that a radiation, analogous to that of the sphere, 
occurs on the lateral surface of the cylinder. If this radiation is 
not used, it would cause additional energy losses in the cylinder. 
These losses should be absent in a gaseous laser and also in the 
presence of a dielectric environment on the lateral wall of the 
cylinder with a refraction index larger than in the active medium. 

J. R. 


A4S-17319 # 

OSCILLATION SYNCHRONIZATION IN A SEMICONDUCTOR LASER 
WITH SEVERAL p-n TRANSITIONS [SINKHRONIZATSIIA KOLEBA- 
NII V POLU PROVODNIKOVOM LAZERE S NESKOL' KIMI p-n- 
PEREKHODAMI]. 

N. G. Basov, E. M. Belenov, and V. S. Letokhov (Akademiia 
Nauk SSSR, Fizicheskii Institut, Moscow, USSR). 

Fixika Tverdogo Tela , vol. 7, Jan. 1965, p. 337-339. 5 refs. 

In Russian. 

Theoretical discussion of the synchronization regime for os- 
cillations induced by several p-n transitions, seeking to increase 
the power and directivity of injection laser emission. The condi- 
tions of stability of a synchronization regime are determined. The 
electromagnetic interconnection of individual transitions by way of 
field diffractional exchange via the semiconductor is estimated. A 
block diagram of a laser with several p-n transitions which ex- 
change the field in the outer mirror is plotted. A p-n transition in 
GaAs is treated as an example of theoretical calculations. V. Z. 


AM-17432 

PROBING LASER PARAMETERS WITH SPECIAL PHOTOGRAPHIC 
TECHNIQUES. 

R. W. Wynant, L T. Basil, and J. H. Cullom (Westinghouse 
Electric Corp. , Defense and Space Center, Advanced Development 
Surface Div. , Baltimore, Md. ). 

Research/Developirient , vol. 16, Feb. 1965, p. 27-30. 

Presentation of a method of measuring laser beam divergence 
and energy distribution, utilizing an exceedingly wide - latitude ex- 
perimental film, and an extremely thin celluloid mirror. New 
measuring techniques were considered necessary in two specific 
problems of laser technology: (1) measuring the focusing ability of 
lenses when they are irradiated with the high intensity beam, and 
(2) recording an actual far-field pattern of a high-power ruby 
laser. The film used, presently in its final experimental stages, is 
made by superposing three layers of panchromatic photographic 
emulsion, differing widely in sensitivity, to the standard film base. 
Although the wide latitude of this film permits photographs of ob- 
jects whose intensity varies over a ratio of 10®, a method of re- 
ducing the intensity of the laser beam without distortion was still 
necessary, and was accomplished by use of a "pellicle," a clear 
plastic membrane stretched over a metal frame in a manner similar 
to a drumhead. An indication of the success of the combination of 
film and pellicle is derived from some experimental results, and 
it is concluded that the technique is promising. F. R. L. 


A6S-17305 * 

THEORY OF THREE -LEVEL FREQUENCY CONVERTERS. 

Li-Zhi Fang and Tie-Cheng Li. 

Acta Fhysica Sinica , vol. 20, Dec. 1964, p. 1199-1209. 7 refs. 

In Chinese. 

Calculation of curves for the coherent and incoherent output 
of a three -level (E 3 >E 2 >E 1 ) quantum frequency converter. Optical - 
to-optical frequency, optical -to -microwave frequency, and micro- 
wave -to-microwave frequency conversions are discussed. Two 
modes of operation of the three-level frequency converter are 
defined as: (1) one with the pumping frequency '■“1/ft (E 2 - Ej), the 
frequency of the applied signal"- 1/^ (E 3 - E 2 ), and the output 
frequency — 1/^ (E 3 - E}), and (2) one with the pumping frequency 
~ 1/^ (E 3 - E 2 ), the frequency of the applied signal ~1^ (E 2 - E}), 
and the output frequency ~l/f (E 3 - Ej). The latter is shown to be 
more efficient than the former for an optical -to -optical frequency 
conversion. V.Z. 


A65-17314 * 

OUTPUT STABILITY OF LASERS. 

Yu-Ping Ho. 

Acta Physics Sinica , vol. 20, Oct. 1964, p. 954-969. 14 refs. 

In Chinese. 

Derivation of semiclassical equations describing the behavior 
of three-level lasers. The method of nonlinear mechanics is used 
in treating the electromagnetic oscillations associated with molecule 
dipole momenta. The homogeneous linear molecular width (1/T 2 ), 
exceeding the resonator's damping width (q), is shown to be a 
precondition of output oscillation amplitude stability (which corre- 
sponds to a stable- equilibrium point in phase space) for pumping 
powers larger than the critical value. Output oscillation instability 
is linked to coherence effects, and a stable -limit cycle is achieved 
as this equilibrium point becomes unstable with the increase in 
qT 2 . The following conclusions are drawn: (1) the theory appears 
to be true which contends that no limit cycle occurs near a stable 
equilibrium point and (2) the results outlined above may explain the 
output oscillation amplitude instability in ruby lasers observed by 
some authore. It is suggested that the results reported in this 
paper be minutely checked on gas lasers. 'V.Z. 


AM-17353 * 

ON THE OPERATION OF A XENON -KRYPTON LASER. 

D. I. Mash, V. F. Papulovskii, and L. P. Chirina. 

( Optika i Spektroskopiia, vol. 17, Nov. 1964, p. 796-798.) 

Optics and Spectro»copy, vol. 17, Nov. 1964, p. 431, 432. 5 refs. 
Translation. 


63-17635 

EVELOPMENT OF CORNING CODE 0580 LASER GLASS. 

. C. MacAvoy, M. L. Charter., and R. D. Maurer (Corning 
lass Works, Corning, N.Y.). 

emiconductor Products and Solid State Technology, vo . ♦ 

?65, p. 23-26, 3L 
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Study ot the effect of glass composition, Nd +3 ion concentration, 
and irajnritiee (particularly Fe+2), on the epectral properties of Nd- 
doped glasses. From the glasses studied, one is selected which 
could be readily melted in optical quality, and special techniques 
are developed for the analysis and control of critical impurities. 
Over 100 meters of glaas rod five cm in diameter were made, with 
Mach-Zebnder interferometer patterns indicating a refractive 'index 
homogeneity of * I0“*. This glass homogeneity can only he used in 
practice if the effect of radial temperature distribution on the optical 
path is minimized. (Author) P. K. 


MS-17M4 * 

A LASER FOG DISD ROME TER. 

Bernard A. Silverman (USAF, Office of Aerospace Research, 
Cambridge Research Laboratories , Bedford. Mass.), Brian J. 
Thompson, and John H. Ward (Technical Operations, Inc. , 
Burlington, Mass.). 

Journal of Applied Meteorology , vol. 3, Dec. 1964, p. 792-801. 

17 refs. 

Description of a laser fog disdrometer for determining the 
size distribution of fog droplets d own to 4 microns in diameter. A 
fUm record of the fog droplets is obtained as they pass relatively 
undisturbed through the collimated beam of light from a Q- switched 
pulsed ruby User. The recording plane is located in the far field 
of the individual droplets, but not in the far field of the diameter of 
the whole sample volume. Diffraction patterns associated with the 
individual droplets are observed and recorded, and measurements 
of the characteristic dimensions in the patterns allow ths droplet 
diameters to be accurately calculated from well-established 
diffraction reUtionships. The short pulse length of the User, as 
short as 1.0 microsecond, enables measurements to be in 

moderately high winds. The dynamic range and accuracy of the 
method make it suiUble for general laboratory and field drop- size 
measurements. In addition, the avaiUbility of higher repetition- 
rate lasers makes measurements from aircraft feasible. 

(Author) P. K. 

A45-17MI 

LASER AMPLIFIERS. 

Earl L- Steele and Walter C. Davis (North American Aviation, Inc. , 
Aut one tics Div. , Applied Research Dept. , Anaheim, Calif.). 
Journal of Applied Physics, vol. 3b, Feb. 1965, p. 348-351. 

Description of the performance of a ruby User amplifier driven 
ky * Q-switched User oscillator with a stable output. The system 
incorporates a newly developed output coupler and a spanning roof- 
top prism for Q -spoiling. Using a theoretical amplifier model, an 
expression for gain as a function of energy input is derived, and is 
fitted to the experimental results. The gain of the 15 -cm ruby am- 
plifier U found to saturate at values between 5 and 7, apparently as 
a result of the complete p u mpi n g of the system, rather than due to 
any limitation of the energy input to the fUshlamp pump. 

(Author) F. K. 


MS.174S3 

INTERNAL MODULATION IN MULTIMODE LASER OSCILLATORS. 
Amnon Yariv (California Institute of Technology. Pasadena, Calif. ). 
( Annual Conference on Electron Device Research, Cornell University , 
Ithaca, N.Y.. June 196477 

Journal of Applied Physics, vol. 36. Feb. 1965. p. 388-391. 12 refs. 
Research supported by the Lockheed Independent Research Fund. 

Analysis of mu l tim ode laser oscillation in fits presence of in- 
ternal resonator modulation. ModuUtion of ♦*** dielectric constant 
i* shown to lead to frequency modulation of the laser light, whil e 
modulation of the losses (or gain) leads to amplitude modulation. 

The results are discussed with particular reference to experiments 
and proposals involving modulation inside laser resonators. The 
mathematical formalism used in the analysis is that of normal - 
mode parametric interactions. (Author) P.K. 

MS-17M4 

POWER -DEPENDENT FREQUENCY SHIFTS IN RUBY LASERS AT 
77°K. 


M. Bimbatam and T. L. Stocker (Aerospace Corp. , El Segundo, 
Cali f . ), 

Journal of Applied Physics, vol. 36, Feb. 1965, p. 396-402. 

17 refs. 

Description of power -dependent frequency splitting of the two 
components of the Rj ground doublet of ruby Users operated at 
77 K. The frequency differences near threshold measured with 
Fabry-Psrot e talons are in good agreement with tire results obtained 
by microwave methods. As the power level of the User i nc reases, 
the frequency difference between the oscillating components de- 

These results are accounted for on the basis of the satura- 
tion broadening of over Upping Lorentzian lines. The observed vari- 
ations in the splitting are in good accord with the theory. The rUe 
in temperature of the ruby rods produces a negligible change is the 
splitting of ths Rj doublet. The same mechanism which produces 
ths variation of the splitting should broaden the output spectrum of 
U ** r ‘ (Author) P. K. 


JUS-17 MS 

TEMPERATURE DEPENDENCE OF THE MULTIMODE BEHAVIOR 
OF GaAs LASERS. 

J. M. Levine and A. A. Ianninl (Raytheon Co. , Research Div, , 
Waltham, Maze.). 

Journal of Applied Hi vice, vol. 36, Feb. 1965, p. 402-405. 

8 refs. 

Experimental investigation of the behavior of the higher -order 
axial modes of Fabry -Perot gas Users at 4. 2° and 77°K. The 
results are shown to be in good agreement with the theory of Stats 
and Tang, strongly supporting the model according to which the 
spatial inhomogeneity of the inverted popuUtioo In a GaAs User 
with a homogeneously broadened spontaneous emission line can lead 
to m ul tim ode oscillation. Since diffusion plays a prominent role in 
smoothing out these spatial inhomogeneities, the theory calls for, 
and the experiment verifies, that GaAs Users must be pumped hard- 
er at higher temperatures to produce oscillations in a given mmber 
of modes. (Author) P.K. 


A 65-1 7659 

REGENERATIVE RUBIDIUM MASER OSCILLATOR. 

M. Arditi (International Telephone and Telegraph Corp. , ITT 
Federal Laboratories Div. , Nutley, N. J. ) and T. R. Carver 
(Princeton University, Princeton, N. J. ). 

Journal of Applied Physics, vol. 36, Feb. 1965, p. 443-448. 

33 refs. 

Description of continuous self -sustained oscillations obtained 
at 6634 Me with an optically pumped rubidium maser amplifier in 
a regenerative feedback loop. For an 87 Rb gas cell with puUed 
optical pumping, e elf -sustained oscillations locked to the 0-0 
hyper fine transition were obtained by using some additional gain 
introduced by a low-noise parametric amplifier to overcome inser- 
tion and coupling noises. The threshold conditions for self- sustained 
oscillations in gas cell masers are discussed, the regenerative 
method of producing these oscillations is described. The use of the 
pulsed light for optical pu m pi n g allows the os dilation buildup to 
be studied under various experimental conditions. P.K. 


A65-17663 

EFFECTS DUE TO ABSORPTION OF LASER RADIATION. 

J. F. Ready (Honeywell. Inc., Research Center, Hopkins, Minn.). 
Journal of Applied Physics, vol. 36, Feb. 1965, p. 462-468. 

20 refs. 

Description of methods for calculating the effects produced by 
high -power laser beams absorbed at opaque surfaces. For cal- 
culating heating effects where no phase change is produced, and for 
studying vaporization by an ordinary millisecond -duration laser 
pulse, conventional thermodynamic techniques are used. However, 
for the vaporization produced by the shorter, higher -power pules 
from a Q -switched laser, which should proceed differently 
the vaporization produced by an ordinary laser, a phenomenological 
model is used. Th# results are found to be in agreement with ex- 
perimental data. P.K. 
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A65-17664 


A65- 17664 

SEARCH FOR A STOKES' SHIFT IN THE R X LINES OF RUBY. 
Peter J. Warter, Jr., Ramon U. Martinelli (Princeton University, 
Dept, of Electrical Engineering, and Solid State and Materials 
Program, Princeton, N. J. ), and James W. Brault (Princeton 
University, Palmer Physical Laboratory, Princeton, N. J. ). 
Journal of Applied Physics , vol. 36, Feb. 1965, p. 468-470. 

6 refs. 

AEC-supported research; NSF Grant No. GP 579. 

Experimental study of the possible existence of a Stokes' shift 
in the Rj line of ruby. Virtually simultaneous measurements of 
the emission and absorption profiles of the Rj line were made for 
both crystallographic orientations and both polarizations for tem- 
peratures from 77° to 15 3°K. The positions of the peaks in the 
absorption line are found to match those of the emission line to 
within 0. 002 cm - *. Shifts of this size or smaller would have no 
effect on the operation of a ruby laser. P, K. 


A65- 17665 

GaAs INJECTION LASER WITH NOVEL MODE CONTROL AND 
SWITCHING PROPERTIES. 

Marshall I. Nathan, J. C. Marinace, R. F. Rutz, A. E. Michel, 
and G. J. Lasher (International Business Machines Corp. , Thomas 
J. Watson Research Center, Yorktown Heights, N.Y.). 

Journal of Applied Physics , vol. 36, Feb. 1965, p. 47 3-480. 

18 refs. 

Experimental investigation of the effects of nonuniform current 
densities on the properties of GaAs injection lasers. The structure 
studied is an injection laser with a channel etched on the p side of 
the junction parallel to the reflecting ends. It is found that the 
threshold current is higher for nonuniform currents than for uniform 
currents, and that the mode in which the laser oscillates depends 
upon the distribution of current. A simple model of the transition 
and the energy vs density of states for the semiconductor is presented 
to explain these effects. Bistable operation has been observed with 
this device. (Author) P, K. 


A65-V7664 

FLAWS IN RUBY LASER CRYSTALS. 

K. Janowski and H. Conrad (Aerospace Corp., Materials Sciences 
Laboratory, El Segundo, Calif. ). 

Journal of Applied Physics , vol. 36, Feb. 1965, p. 663, 664. 

Description of microscopic flaws appearing as streaks or 
filaments lying at a large angle to the basal plane in some as -grown 
ruby laser crystals. These flaws consist of a large number of 
closely spaced spheroids (voids or precipitate particles) approxi- 
mately two microns in diameter. It is suggested that they may be 
agglomerates or vacancies either generated during plastic flow or 
quenched -in during crystal growth. It is expected that these flaws 
will cause scattering of the laser beam, resulting in higher threshold 
values and lower efficiencies. P. K. 

A65-17667 

EFFECTS OF GAMMA IRRADIATION ON THE ENERGY OUTPUT 
OF RUBY LASER CRYSTALS. 

W. R. Davis, A. C. Menius, Jr., M. K. Moss, and C. R. Philbrick 
(North Carolina, University, North Carolina State College, 

Raleigh, N. C. ). 

Journal of Applied Physics, vol. 36, Feb. 1965, p. 670-672. 

12 refs. 

Army-supported research. 

Study of the effects of ^Co gamma -irradiation on the perfor- 
mance of laser -quality ruby crystals. The mechanism of energy 
storage in the additional absorption bands produced by the gamma 
irradiation is discussed. The results indicate that the irradiation 
greatly increases laser output. P. K. 


A65-18013 

ACTIVE IMAGE FORMATION IN LASERS. 

W. A. Hardy (International Business Machines Corp. , Research 
Div. , Yorktown Heights , N.Y.). 

IBM Journal of Research and Development , vol. 9, Jan. 1965, 
p. 31-46. 18 refs. 


Description of an optical cavity in which the modes are deter- 
mined as stationary states of the diffraction-limited object/image 
transformation of classical optics. These modes are selected by 
the insertion of controls into the optical cavity and lead to field 
distributions which image these controls. When the cavity is 
driven by an active medium, laser oscillation can occur, and this 
is discussed in term’s of the coupled-mode equations used by 
Wagner and Birnbaum in their theory of quantum oscillation in a 
multimode cavity. Some properties of these modes in the limits 
of small and large optical aperture are described and illustrated 
with experiments using the helium-neon gas laser. 

(Author) F.R.L. 

A65-1 8017 # 

MEASUREMENTS OF LASER OUTPUT. 

Susumu Takemotn, Wataru Sasaki, and Yosniyuki Watanabe (Osaka 
Prefecture, University, Dept, of Electronic Engineering, Sakai, 
Japan). 

(Institute of Electrical Engineers of Japan, Annual Meeting, Tokyo , 
Japan, Apr. 1964.) 

Osaka Prefecture, University, Bulletin, Series A - Engineering 
and Natural Sciences, vol. 13, no. 1, 1964, p. 107-112. 7 refs. 

Description of the results of the measurement of output of a 
pulsed ruby laser by an optical bolometer, in which the radiation 
energy of the laser beam is converted into heat, producing a 
measurable temperature rise in the energy transducer, which is 
composed of a bundle of fine insulated copper wire. The maximum 
energy input of the Xe flashlamp used in the experiment was 400 
joule. The net output energy of about 28 x 10*3 joule is obtained 
when the input of the Xe flashlamp is 400 joule. The output appears 
to be nearly proportional to the input of the Xe flashlamp in the 
range below 400 joule. The absorption efficiency of the bolometer 
was found to be ± 14. 2%. F.R.L. 


A65-18037 

STATISTICAL STUDY OF THE PHOTOELECTRONS EMITTED BY 
A PHOTOCATHODE LIT BY A HEAT SOURCE OR A LASER [ETUDE 
STATISTIQUE DES PHOTOELECTRONS EMIS PAR UNE PHOTO- 
CATHODE ILLUMINEE PAR UNE SOURCE THERMIQUE OU UN 
LASER]. 

Jean Marguin, Raymond Marcy, Georges Hepner, and Georges 
Pircher (Compagnie Franjaise Thomson-Houston, Centre de 
Recherches, Service d'Etudes Techniques Avancees, Bagneux, 

Seine, France). 

Academie des Sciences (Paris), Comptes Rendus , vol. 260, no. 5, 
Feb. 1, 1965, p. 1361-1364. 7 refs. In French. 

Presentation of a statistical investigation of the number of 
photoelectron avalanches counted during a given time T. It is 
stated that, when T is small compared to the time of correlation of 
coherent light, deduced from the linewidth, the statistical distribu- 
tion follows a Poisson law. It is deduced that, in the case con- 
sidered, the intensity fluctuations are definitely smaller than in the 
case of natural Gaussian light. M.M. 


A65-18120 * 

INDUSTRIAL POSSIBILITIES OF THE LASER [PROMYSHLENNYE 
VOZMOZHNOSTI LAZERA]. 

V. S. Zuev. 

Akademiia Nauk SSSR, Vestnik, vol. 34, Jan. 1965, p. 37-41. 

In Rus sian. 

Discussion of current and future ruby and neodymium laser 
applications in industry. The- mechanism of laser effect is analyzed 
in the light of current knowledge. Stepping up of laser efficiency 
is described as a first-priority goal. The stability of laser substan 
exposed to a superpower light pulse and the laser applications to 
superhard material machining and metallurgy are mentioned as 
other immediate problems to be solved. V. Z. 

A 65- 18306 

CONJUGATE -CONCENTRIC LASER RESONATOR. 

R. V. Pole (International Business Machines Corp. , Thomas J. 
Watson Research Center, Yorktown Heights, N. Y. ). 

Optical Society of America, Journal, vol. 55, Mar. 1965, 
p. 254-260. 17 refs. 
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A65- 18460 


Description of a laser resonator in which both reflective and 
refractive surface* are o*ed a* part* of the "resonating circuit, " 
The basic geometry of the resonator, termed conjugate* concentric 
resonator, is that of a simple imaging system in which the passive 
lens is replaced by an active one, while the external concentric mir- 
rors occupy an object and an image surface. The eigenvalue prob- 
lem for this resonator ia for mu la te d in both Cartesian and polar 
coordinates and the corresponding eigenvalues and eigenfunctions 
are computed numerically. It is then shown that the basic property 
of this resonator is its high angular dsgsncracy. This property is 
said to make it well suited for the application of internal spatial 
filtering techniques. The practically interesting case of a cosine- 
shaped spatial filter is considered in some detail. (Author) M. M. 


A6S-1U17 

INTERFEROMETRY WITH ROTATION -INSENSITIVE "CORNER - 
CUBE" SYSTEMS AND LASERS. 

George W. Stroke (Michigan, University, Ann Arbor, Mich. ). 
Optical Society of America, Journal, vol. 55, Mar. 1965, 
p. 330, 33L 14 refs. 

Demonstration that three-mirror 90° corner -cube systems 
(prisms, mirrors) or equivalent "cat 1 * eye' 1 lens systems can be 
obtained and made to produce high -contrast laser fringe* with a 
wavefront rotated by 180° back -to -front with respect to a plane- 
mirror reference wave. The system, which is illustrated in a 
figure, has the characteristic insensitivity to rotation about the 
direction of incidence on the corner -cube system as required in 


A65-1S315 

EIGEN MODES OF A SYMMETRIC CYLINDRICAL CONFOCAL 
LASER RESONATOR AND THEIR PERTURBATION BY OUTPUT- 
COUPLING APERTURES. 

D. E. Me Cumber (Bell Telephone Laboratories, Inc., Murray Hill, 
N. J.). 

Bell System Technical Journal , vol. 44, Feb. 1965, p. 333-363. 

22 refs. 

Calculation of die diffraction losses and the field distributions 
at the reflectors of the low-loss modes of a symmetric confocal 
resonator for Fresnel numbers 0.6 £ £ 2. 0, using a numerical 

technique which is different from the iteration method of Fox and 
Li and which is said to be more suitable for the analysis of high- 
order modes. The modifications which result when the two end 
reflectors are perturbed by circular output -coupling aperture* 
centered on the cavity axis were also computed. It is stated that, 
for a range of small but useful aperture Fresnel numbers Nq, the 
aperture diffraction losses can be estimated by the first-order per- 
turbation theory from die finite -N m results appropriate to Nq = 0. 

It is noted that such estimates fail for those larger Fresnel numbers 
Nq for which die mode -intensity patterns are significantly distorted 
at the reflectors by the finite -coupling apertures. (Author) M. M. 


A6S-1I320 # 

MEASUREMENT OF SHORT-TERM FREQUENCY INSTABILITY 
AND FREQUENCY SPECTRA OF HIGHLY STABLE OSCILLATORS. 
Yoshiyuki Yasuda and Kaauyoshi Yoshimura. 

Radio Research Laboratories, Journal , vol. 11, Sept. 1964, 
p. 313-330. 5 refs. 

Measurement of the short-term frequency instability of highly 
stable quart* oscillators on 100 kc, 2.5 Me, and 5 Me for averaging 
times of 0.001, 0. 01, 0.1, l.and 10 sec, and of die frequency spectra, 
by the use of the double -beam ammonia maser as die reference 
standard. It is stated that the measurement of the instability was 
mu c ~b influenced by hum modulation - phase modulation by power 
frequency (50 cps) or it* multiples - and by phase variation in the 
frequency multiplier. The former affect* the instability for about 
0. 001 to 0. 01 sec of measurement, and the latter for a few tenths of 
a second to a few seconds. The effect of the multiplier and hum 
modulation is much larger on the 100 -kc oscillator than on the 2.5- 
Mc and 5 -Me oscillators. It is noted that, for the averaging time of 
about ten seconds, the instability of these oscillators was less than 
a few parts in 10H with negligibly small effect of the measuring 
device*. (Author) M.M. 


A6S.1IS75 * 

PLASMA LASER AS THE ENGINE OF A PHOTON ROCKET [PLAZ- 
MENNYI LAZER KAK DVIGATEL’ FOTONNOI RAKETY]. 

L. I. Gudzenko and L. A. She le pin. 

Kosmicheskie Issledovaniia, vol. 3, Jan. -Feb. 1965, p. 167, 168. 

In Russian. 

Brief discussion of a photon rocket powered by a relatively 
small-power laser whose emission is increased by an optical quantum 
amplifier efficient enough to produce a unidirectional photon flux, 
which in turn generates thrust. Difficulties encountered in the 
materialization of photon rockets are analyzed. V. Z. 


AM.1M34 * 

EXCITATION OF COMPLEMENTARY OFF-AXIS BEAMS OF 
STIMULATED RADIATION [VOZBUZHDENIE DOPOLNITEL'NYKH 
VNEOSEVYKH PUCHKOV STIMULIROVANNOGO IZLUCHENHA], 

M. P. Vaniukov, V. I. Isaenko, L. A. Luizova, and O. A. 
Shorokhov (Gosudarstvennyi Opti cheskii Institut, Leningrad, USSR). 
Zhumal Eksperimental *noi i Teoreticheskoi Fiziki , vol. 48, Jan. 
1965, p. 3-6. 5 refs. In Russian. 

Investigation of the excitation of off-axis stimulated -radiation 
beam* by introducing an angle of incidence between the generating 
sample and the interferometer axis. It is shown that the radiation 
coincides in time with that propagated in the axial direction, and 
that the propagation angles of the radiation correspond to the equal - 
inclination fringes of a Fabry-Perot interferometer, formed by 
resonator mirrors. V. P. 


A65-18453 # 

LIGHT AMPLIFICATION BY FOUR -LEVEL QUANTUM SYSTEMS 
[USILENIE SVETA CHETYREKHUROVNEVYMI KVANTOVYMI 
SISTEMAMI]. 

Iu. A. Anan'ev, A. A. Mak, and B. M. Sedov (Gosudarstvennyi 
Opti cheskii Institut, Leningrad, USSR). 

Zhurnal Eksperimental*noi i Teoreticheskoi Fiziki , vol. 48, 

Jan. 1965, p. 7-12. 5 refs. In Russian. 

Discussion of the steady -state and transient modes of light 
amplification during the passage, through a four -level active medium, 
of monochromatic radiation at a wavelength corresponding to the 
maximum negative absorption coefficient of the medium. The method 
of probabilities is used to study the light amplification in CaF^ : 

Smr + . The decrease in lifetime of the excited state is calculated 
for large values of population inversion. Two types of losses in an 
active medium are examined. V. P. 


A65-1M60 * 

EXCITATION OF MODES AND THE OSCILLATION KINETICS IN A 
RUBY LASER WITH A CONCENTRIC CAVITY RESONATOR [VOZ- 
BUZHDENIE MOD I MNETIKA GENERATSH V RUBINOVOM GENE- 
RATORE S KONTSENTRICHESKIM REZONATOROM]. 

V. V. Ko rob kin, A. M. Leontovich, and M. N. Smirnova (Akademiia 
Nauk SSSR, Fizicheskii Institut, Moscow, USSR). 

Zhumal Eks peri mental 'noi i Teoreticheskoi Fiziki . vol. 48, 

Jan. 1965, p. 78-86. 17 ref*. In Russian. 

Investigation of the mode excitation and amplification kinetics 
of a ruby laser with external concentric mirrors by mean* of a high- 
speed high -re solution streak camera. The emission spectrum of 
the laser is investigated by means of a Fabry-Perot interferometer. 
A study of the distribution of laser emission at the mirrors and in 
the center of the resonator during regular operation in which the 
oscillations are damped to a certain level, revealed the excitation 
of a large number of high -order transverse modes, while for irreg- 
ular operating conditions (depending on the position of die mirrors 
and the crystal, and on pumping), the number of the excited modes 
is small. The os dilation -frequency bandwidth in the regular mode 
is found to equal 0. 5 to 0.1 cm "1 , and 0.1 cm in the irregular 
mode. The mean frequency of the oscillations tends to decrease 
with operation time. Both smooth variations in the oscillation 
frequency and abrupt frequency changes of the order of 0.1 to 0.4 
cm" 1 *re observed. An explanation of these results on the basis 
of energy -balance considerations is proposed. V. P. 
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A65- 18461 


CHANGE OF A RUBY LASER RESONATOR WHEN HEATED BY 
PUMPING LIGHT [IZMENENIE RE Z ON AT ORA RUBINOVOGO 
GENERATORA PRI NAGREVANU SVETOM NAKACHKI]. 

A. P. Veduta, A. M. Leontovich, and V. N. Smorchkov (Akademiia 
Nauk SSSR, Fiaicheskii Institut, Moscow, USSR). 

Zhurnal Eksperimental'noi i Teorcticheskoi Fiziki , vol. 48, 

Jan. 1965, p. 87-93. 13 ref*. In Ru**ian. 

Interferometric investigation of the change in the equally broad 
bands of several ruby lasers with plane -parallel ends during pumping. 
A gaseous laser operating a X » 6328 * is used as a light source for 
the interferometer. It is found that nonuniform heating of the crystal 
by the pumping light leads to a change in the resonator geometry; 
the cavity resonator becomes spherical, which is advantageous for 
amplification. Nonuniform heating can be achieved by focusing the 
pumping light by the lateral cylindrical surfaces of the crystal and 
by the excitation of internal modes. The heating of the crystal is 
found to be proportional to the chromium concentration in the crystal. 
For a pumping energy of 5 kilojoule and a chromium content of 0.018%, 
the crystal was heated to 4. 8°C, which exceeds the theoretical value 
by a factor of 1. 5. The energy absorbed by the crystal during pump- 
ing, and the efficiency of the pumping lamp are calculated. Inter- 
ference patterns of the rubies obtained at different times After the 
initiation of pumping and for pumping energies from 5 to 15 kilojoule 
are presented. V.P. 


A65-1M62 # 

CHARACTERISTICS OF A RUBY LASER OPERATING IN THE 
PULSED Q-FACTOR MODE [KHARAKTERISTIKI OPTICHESKOGO 
KVANTOVOGO GENERATORA NA RUBINE, RABOTAIUSHCHEGO 
V REZHIME IMPUL'SNOI DOBROTNOSTl]. 

T. V. Gvaladze , I. K. Krasiuk, P. P. Pashinin, A. V. Prokhindeev, 
and A. M. Prokhorov (Akademiia Nauk SSSR, Fizicheskii Institut, 
Moscow, USSR). 

Zhurnal Eksperimental*noi i Teoretlcheskoi Fiziki , vol. 48. 

Jan. 1965, p. 106-110. 10 refs. In Russian. 

Investigation of a laser with modulated Q-factor, using a routing 
toul -reflection prism. The device produces a power of - 50 Mw 
at a pulse duration of 40 to 50 nsec. Analytical expressions for 
calculating the maximum values of the laser peak power and output 
energy are derived. The negative absorption coefficient is de- 
termined for a 115 -mm-long and 12-mm-diam. crysul with coated 
ends. It is shown that. to obtain maximum amplification pulses, 
high-transmittance base layer* acting as a mode selector should be 
used. The emission spectrum of the laser is studied by means of 
a Fabry-Perot interferometer. P. V. 


A63-13S33 * 

A PLANE -PARALLEL GLASS PLATE IN A LASER RESONATOR 
[PLOSKOPARALLEL'NAIA STEKLLANNAIA PLASTINKA V 
REZONATORE OPTICHESKOGO KVANTOVOGO GENERATORA]. 

Iu. D. Kolomnikov, lu. V. Troitskii, and V. P. Chebotaev. 
Radiotekhnika i Elektronika, vol. 10, Feb, 1965, p. 370, 371. 

In Russian. 

Experimental investigation of the relationship between the 
output of a gaseous laser and the angle of beam incident upon a 
plane -parallel glass plate introduced into the laser resonator. 

It is found that the laser operates not only when the plate is per- 
pendicular to the axis of the system, but also when it is deflected 
from this position at small angles at which reflection losses are 
reduced due to the interference of beams reflected from two sur- 
faces of the plate. It is noted that plane -parallel glass plates can 
be used in a laser resonator as optical window* of controlled load 
for tuning out competing emission at another wavelength, for 
measuring plate thickness, etc. J.R. 


V. P. Chebotaev. 

Radiotekhnika i Elektronika, vol. 10, Feb, 1965, p. 372, 373. 

In Russian. 

Study of the operation of a He-Ne laser with a discharge in a 
hollow -cathode tube. In order to determine optimum conditions 
for the laser operation, a discharge in a hollow -cathode tube with 
a He-Ne mixture is spectroscopically investigated. It is found 
that emission regimes on the lines of 6328 k and 11, 523 i are in 
good agreement with regimes of the largest increase in the inten- 
sity of the 6328-Jt and 11, 523-Jl lines during the discharge in the 
hollow -cathode tube due to inelastic collisions of neon atom* with 
metastable helium atoms. J.R. 


*63-11357 * 

THE EFFECT OF HYDROGEN AND OXYGEN ON THE OPERATION 
OF A NEON LASER [O VLILANII VODORODA 1 KISLORODA NA 
RABOTU OPTICHESKOGO KVANTOVOGO GENERATORA NA 
NEONS]. 

V. P. Chebotaev. 

Radiotekhnika i Elektronika, vol. 10, Feb. 1965, p. 374-376. 

9 refs. In Russian. 

Experimental investigation of the operation of a laser on neon- 
hydrogen and neon-oxygen mixtures in which metastable neon atoms 
are effectively annihilated by hydrogen and oxygen molecules, thus 
leading to the inverse population of the 2s - 2p levels of neon in the 
case of pure electron excitation. Experiment* are carried out in 
the discharge of a hollow -cathode tube. A* a result, laser emission 
is obtained on the lines of 11, 523 k and 11,767 k in the neon-oxygen 
mixture. The annihilation of metastable neon atom* by oxygen is 
associated with the dissociation of oxygen molecules on excited 
atoms. This phenomenon can be used to obtain inverse populations 
between levels of oxygen atoips. For small current densities, the 
output of a He-Ne laser exceeds that of the Ne-H laser. J.R. 


CONDITIONS FOR THE OPERATION OF A He -Xe LASER ^ THE 
CENTRAL INFRARED REGION OF THE SPECTRUM [USLOVIIA 
RABOTY OPTICHESKOGO KVANTOVOGO GENERATORA NA 
SMESI GELII-KSENON V SREDNEI INFRAKRASNOI OBLASTI 
SPEKTRA]. 

A. A. Kuznetsov and D. I. Mash (Akademiia Nauk SSSR, 

Fizicheskii Institut, Moscow, USSR). 

Radiotekhnika i Elektronika, vol. 10, Feb. 1965, p. 376, 37 . 

Experimental study of the operation of a He-Xe laser with in- 
ner mirror, in the infrared region of the spectrum. One of the 
mirror, was in the form of a spherical germanium plate, and the 
other spherical mirror was fully silver-coated. As a result, e 
relationship between the output emission and the general pressure 
of the gas mixture is established. The strongest emission was ob- 


3EOMETRY OF THE RADIATION FIELD FOR A LASER INTER- 
FEROMETER. 

M. J. Offerhaus. f 

Philip. Research Reports, vol. 19, Dec. 1964, p. SM-M3. » ref. 

Description of .imp U planimetric construction, that yield Jh. 

main geometrical properties common to all mode, of oscillation in 
“.V TerferoJeter with spherical mirror, of unequal curvature. 
Given the radii of curvature of the two mirror. “ d cha ““* 
length, the following characterise, are determined: PO.Son 

of the central plane of .ymmetry, the .pot .i« for each wavefront 
at a varying distance from the central plane, and the frequency 
.pacing between .ucc.ive group, of tr.n.ver.e mod... 


*63-1 1336 * 

A MODE OF OPERATION OF A He-Ne LASER [OB ODNOM 
REZHIME RABOTY OPTICHESKOGO KVANTOVOGO GENERATORA 
NA SMESI GELII-NEON]. 


A6S-1M49 

FAR -INFRARED MASERS. ^ , 

C. G. B. Garrett (Bell Telephone Laboratories, Inc., Optical 
Electronics Research Dept., Murray Hill. N.J.). 
International Science and Technology. Mar. 1965, p. 39-44. 
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Review of effort* to cloee the gap between the longest-waveiength . 
maser (HCN, 337 u, pulsed) and the shortest commercial microwave 
oscillator (Carcinotron, 590 fi, CW). In 1923, Nichols and Tear used 
a spark gap to generate detectable amounts of power at a wavelength 
of 220 fi, while Rubens and his collaborators, working from the 
other end, pushed die long -wavelength limit for infrared experiments 
to about 440 fi, using the mercury lamp and the Welsbach mantle as 
sources of radiation. However, only in the last 3 yr have infrared 
oscillators (Xe, Ne, H 2 Q, and HCN gas lasers) been developed that 
r»n produce signals of well-defined frequency and power limited 
only by die ingenuity of the designer. The general principles of these 


A65-18S72 

pn JUNCTION ELECTROLUMINESCENCE AND DIODE LASERS. 
Henry T. Minden {Sperry Rand Gorp., Sperry Rand Research 
Center, Solid State Sciences Dept., Sudbury, Mass.). 

Sperry Engineering Review , vol. 17, Winter 1964, p. 8-15. 41 refs. 
Discussion of the theory and applications of junction diode 
lasers. When an electric current passes through certain solids, 
resonant optical radiation (known as electroluminescence) is emitted 
in a narrow band. Among the materials known to emit such radia- 
tion are: PhSe, PbTe. InSb, InAs, InP, InAsP, GaAs, andGalnAs; 
each material radiates at its own characteristic wavelength. The 
fabrication of a typical GaAs electroluminescent diode is described, 
and expressions are given for the gain, power efficiency, qua ntum 
efficiency, conditions for resonant feedback, and mode spacing for 
the device. Other topics discussed include spatial coherence and 
modulation (including Q switching and quenching). The discussion 
of quenching, amplification, and bistable devices suggests the pos- 
sibility of using these devices in computer applications. Logical 
processes would occur at speeds equal to the laser -action modula- 
tion speeds: about 1 Gc. Optical coupling could be achieved by 
integrated circuit techniques. D.H. 


A65-1M73 

Nd:CaW0 4 LASER OSCILLATORS AND AMPLIFIERS. 

Leo M. Fatur and Charles B. Zarowin (Sperry Rand Corp., 
Electro-Optics Engineering Dept., New York, N.Y.). 

Sperry Engineering Review , vol. 17, Winter 1964, p. 21-25. 

Review of what is known about the use of neodymium -doped 
calcium tungstate as a room -temperature amplifier and CW -laser 
oscillator. These doped crystals exhibit optical gain under ap- 
propriate conditions at the near IR wavelength of 1.06 ja, and - less 
importantly - at 0.9 and 1.3 ft. Pumping is accomplished with 
available mercury -arc pump lamps. High quality Nd:CaW0 4 crys- 
tals have been grown, and this work and work with a high-power 
laser are described. D.H. 


SATURATION EFFECTS IN SOLID-STATE LASER AMPLIFIERS . 

K. N. Seeber (Raytheon Co. , Space and Information Systems Div. , 
Bedford, Mass.). 

IEEE Transactions on Electron Devices , vol. ED -12, Feb. 1965, 
p. 63-66. 9 refs. 

Presentation of a phenomenological treatment of saturation 
effects in solid-state laser amplifiers. Numerical calculations 
are carried out for neodymium -doped CaW0 4 and glass amplifiers. 
It is concluded that even in the absence of hole burning effects, 
saturation limits the gain of the laser amplifier . If hole burning 
occurs, it will adversely affect the gain of single-mode, frequency- 
stabilized input signals of great spectral purity. F.R.L. 


UTILIZATION OF THE LASER FOR LONG RANGE MEASURE- 
MENT OF TRAJECTORIES [UTILISATION DU LASER POUR LA 
TRAJECTOMETRIE A GRANDE PORTEE]. 

Claude Veret (ONERA, Division Optique, ChltiUon-sous-Bagneux, 
Seine, France). 

(Reunion sur les Equipements des Champs de Tir. CERES, Segt. 
22, 1964, Paper. ) 

ONERA, TP no. 166, 1964. 17 p. In French. 


Presentation of an experimental verification of the limiting 
range of a laser telemetric system associated with a reflected 
laser impulse from the image, taking atmospheric perturbations 
into account. It is considered that such a method of telemetry 
could give, theoretically, an accuracy of angular coordinates of 
better than one second. R 


A 65- 190*6 * 

LASER PHOTOMETRY BY A PHOTOELECTRIC CELL [PHOTO - 
ME TRIE DU LASER PAR CELLULE PHOTOELECTRIQUE]. 

Michel Philbert (ONERA, Chhtillon-sous Bagneux, Seine, France). 
(Symposium Inii?* rational sur la Phyioue du Laser et tes Ap p lica- 
tions, Bern, Switzerland, Oct. 12-14, 1964. Paper. ) 

ONERA, TP no. 182 , 1964. 13 p. In French. 

Discussion of the principal steps taken in the course of work 
undertaken by the optical division of ONERA for the purpose of 
working out and calibrating a photoelectric cell device intended to 
make absolute measurements of the power of various types of laser 
apparatus. Methods of calibration are stressed. These consist of 
calibration of the photoelectric receiver, and development and 
calibration of laser emission flux attenuators in connection with a 
known and compatible receiver sensitivity. F. R. L. 


VARIATION WITH TIME IN THE INTENSITY AND ENERGY OF 
THE STIMULATED RADIATION OF A RUBY LASER WITH 
SPHERICAL MIRRORS. 

A. K. Sokolov and T. N. Zubarev. 

(Fisika Tvcrdogo Tela, voL 6, Sept. 1964, p. 2590-2598. ) 
Soviet Physics - Solid State, vol. 6, Mar. 1965, p. 2065-2070. 
Translation. 


A65-19176 

GENERATION OF OPTICAL HARMONICS. 

H. J. Okoomian (Radio Corporation of America, Defense Elec- 
tronic Products, Aerospace Systems Div. , Burlington, Mass. ). 

IN: ELECTRO OPTICS. 

Camden, N. J. , Radio Corporation of America, 1964, p. 28-3L 
8 refs. 

A theoretical and experimental consideration of new techniques 
in the field of optical harmonics. Techniques for the production of 
■econd harmonic radiation have been developed sufficiently to dem- 
onstrate the utility of this approach for frequency translation of 
high-power coherent sources important in applications such as 
rangefinders, active tracking systems, and communications. The 
utility of the technique in special applications is illustrated by the 
example of a wholly self-contained submersible transmitter using 
second harmonic radiation (5300 A ) with a Q-switched neodymium- 
glass laser for the fundamental radiation (10,600 A), constructed 
and tested under water at the David Taylor Model Test Basin, 
Washington, D. C. , with the particular advantage that transmission 
in sea water is maximal for green radiation. D.M. 


FABRICATION AND TEST OF A CW LASER OF CaF 2 :Dy 2+ . 

B. R. Clay and T. A, Haddad (Radio Corporation of America, 
Defense Electronic Products, Aerospace Systems Div. , 

Burlington, Mass.). 

IN: ELECTRO OPTICS. 

Camden, N. J. , Radio Corporation of America, 1964, p. 62, 63. 

A note describing design, fabrication, and testing of a laser 
using new material. An apparatus was constructed for obtaining 
continuous laser action from divalent Dy in CaF 2 excited by a 
tungsten lamp. The pump optics consisted of an elliptical cylinder 
substrate with an evaporated coating in which liquid Nj was cir- 
culated and the exhaust re Hexed into the pump interior for further 
cooling. A continuous output was achieved with an input of approxi- 
mately 500 watts. The problems peculiar to lasers of this type are: 
(1) need for operation at or below b. p. of N 2 (77°K at 1 atm); and (2) 
avoidance of coolant boiling in either pump or output paths to avoid 
attenuation and scattering caused by bubbles. These problems 
were solved by special mounting. In testing, continuous laser 
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action was observed with an input of 72 volts to the lamp when the 
coolant was liquid N^. Lower thresholds were observed with lower- 
temperature coolants. Unique characteristics of the new material 
are: (1) extremely narrow linewidth (known to be less than 0.01 A); 

(2) capability of going CW with moderate pumping; (3) quite broad 
pump bands, extending more or less throughout the visible spec- 
trum; and (4) possibility of changing output radiation amplitude and 
frequency by the application of relatively weak axial magnetic fields 
(Zeeman splitting). D.M. 

A 65- 19227 

MICROWAVE PHOTODIODES EXHIBITING MICROPLASMA- FREE 
CARRIER MULTIPLICATION. 

L. K. Anderson, P. G. McMullin, L. A. D'Asaro, and A. Goetz- 
berger (Bell Telephone Laboratories, Inc., Murray Hill. N.J.). 
Applied Physics Letters , vol. 6, Feb. 15, 1965, p. 62-64. 6 refs. 

Description of microwave amplification achieved in a silicon 
diode exhibiting microplasma -free avalanche multiplication. Mea- 
surements on a guard-ring photodiode were made at 6328 A with a 
gas laser modulated at 1.5, 3, 6, and 10 Gc. Sufficient noise -free 
current gain was achieved to obtain output SNR's limited only by 
shot noise in the photocurrent. While the electroluminescence 
from the avalanche region of the diode showed mottled emission, 
no bright microplasmas were present. P.K. 


A65- 19234 

CONTINUOUS OPERATION OF A RUBY LASER AT ROOM TEM- 
PERATURE. 

V. Evtuhov and J. K. Neeland (Hughes Aircraft Co., Research 
Laboratories, Malibu, Calif.). 

Applied Physics Letters , vol. 6, Feb. 15, 1965, p. 75, 76. 6 refs. 

Contract No. AF 33(657)-ll650. 

„ Description of continuous laser action obtained in water-cooled 
(~10°C) ruby rods , The rods were 2 mm in diam. , 2. 54 cm long, 
and had ends with slightly positive curvature to ensure operation 
with stable modes of low diffraction loss. Both multilaye r -dielec - 
trie and silver reflectors were used on the ruby faces. The pumping 
cavity was a stainless steel elliptical cylinder. A mercury arc lamp 
was used for continuous action, and a xenon lamp for pulsed opera- 
tion. The laser operating characteristics are described. P.K. 


A65- 19235 

NONLINEAR OPTICAL INTERACTIONS IN LiNb0 3 WITHOUT 
DOUBLE REFRACTION. 

Robert C. Miller, G. D. Boyd, and A. Savage (Bell Telephone 
Laboratories, Inc., Murray Hill, N.J.). 

Applied Physics Letters , vol. 6, Feb. 15, 1965, p. 77-79. 14 refs. 

Description of velocity-matched second harmonic generation 
(SHG) and mixing obtained in piezoelectric LiNb0 3 crystals. By 
matching the phase velocity of the second-order polarization wave 
with that of the radiation it produces, double refraction is eliminated 
and it becomes possible to make optimum use of the nonlinear prop- 
erties of the crystals. An He-Ne gas laser with four lines from 
1.153 to 1.198 microns is used to study the SHG and mixing for the 
crystals. P.K. 


A65- 19342 

LASER DIGITAL DEVICES. 

Walter F. Kosonocky. 

IEEE Spectrum, vol. 2, Mar. 1965, p. 183-195. 29 refs. 

Discussion of the theory of operation of laser digital devices 
which may be used for general-purpose logic circuits in much the 
same way that transistors are now used, except that all of the 
processing is done with optical signals rather than electrical signals. 
The two basic nonlinear processes involved are (1) the quenching of 
gain in a laser and (2) saturation of optical absorption. Tests of 
saturation of absorption on a 1/4 -in. ruby cube and on vanadyl 
phthalo cyanine (VOPc) in toluene are described. Equipment used 
in the dual -beam absorption tests is shown in a schematic drawing. 
Circuits investigated included: the laser inverter circuit and bi- 
stable and monostable circuits. Semiconductor current -injection 


lasers (probably operating at liquid nitrogen temperatures) are con- 
sidered most attractive for digital devices because of their small 
size, high pumping efficiency, and high speed of operation. D. H. 


A 65 -19544 

MEASUREMENT OF AMPLITUDE NOISE IN OPTICAL CAVITY 
MASERS. 

Charles Freed (Massachusetts Institute of Technology, Lincoln 
Laboratory, Lexington, Mass.) and Hermann A. Haus (Massachusetts 
Institute of Technology, Dept, of Electrical Engineering and 
Research Laboratory of Electronics, Cambridge, Mass.). 

Applied Physics Letters , vol. 6, Mar. 1, 1965, p. 85-87. 6 refs. 

Contract No. DA-36-039-AMC-03200(E). 

Description of measurements on the amplitude noise of a 
cavity-type gaseous optical maser oscillator operating at 6328 A 
above and below threshold. The results above threshold are 
compared with the theory of noise in Van der Pol oscillators, 
which is the proper one to use for the maser oscillator, and the 
measurements below threshold with the linear theory of maser 
amplifiers. Because of the quantitative agreement, it is concluded 
that the noise is due to spontaneous emission. The composite ex- 
perimental results are shown. M.M. 

A65- 19546 

LASER EMISSION FROM n-TYPE GaAs EXCITED BY FAST 
ELECTRONS. 

D. A. Cusano and J. D. Kingsley (General Electric Co. , Research 
Laboratory, Schenectady, N.Y.). 

Applied Physics Letters, vol. 6, Mar. 1, 1965, p. 91-93. 7 refs. 

Description of the excitation of coherent emission with fast 
electron beams in n-type GaAs crystals at 77 and 20°K. The donor 
concentrations in the samples studied were 2. 3 x 10^, 1. 1 x 10*®, 
and 4. 9 x 1C)1® cm - ^. The electrons were accelerated to energies 
from 16 to 30 kev, and the threshold current densities ranged from 
0. 3 to 10 amp/cm^. The most heavily doped samples emitted 
stimulated radiation at photon energies up to 1. 54 eV, well above 
the 77°K band gap of 1. 51 eV. It is stated that evidence of the 
spatial coherence of the emitted radiation has been obtained from 
the narrowing of its angular distribution. It is noted that, in all 
the samples, the coherent emission occurs predominantly at lower 
photon energies than the incoherent maximum. The spatial coherence 
of the emission was observed with an-infrared image converter 
placed a few inches from the sample. It is pointed out that none of 
the very lightly doped samples has shown emission energies much 
greater than the band gap which could be clearly identified as band- 
to-band recombination. M.M. 

A65-1 9569 * 

INTERFERENCE METHOD OF MEASURING THE HOMOGENEITY 
OF RUBY RESONATORS FOR LASERS [INTERFERENCE Mfi&ENI 
HOMOGENITY RUBfNOVYCH RESONATOR!} PRO LASER]. ^ 

V. Bocek (Ceskoslovenska Akademie Ved, tfstav Pristrojove 
Techniky, Brno, Czechoslovakia) and V. Kment (Spolek pro 
Chemickou a Hutni Vyrobu, Oati nad Labem, Czechoslovakia). 

Jemna Mechanika a Optika, vol. 9, Jan. 1965, p. 5 6. 11 refs. 

In Czech. 

Description of interferometric determinations of the homogeneity 
of ruby-laser rods. An Askania IG140 interferometer in a Michels on- 
interferometer configuration was employed in making the measure- 
ments; a Fabry-Perot system is also described. Radiation wave- 
lengths used were the 6438-A line of cadmium and the 6 328-A line 
from a He-Ne laser. D.H. 


A65-1 9596 

SOME PARAMETERS OF A LASER-TYPE BE YOND-THE-HORIZON 
COMMUNICATION LINK. 

M. King (Columbia University, Dept, of Electrical Engineering, 

New York, N. Y.) and S. Kainer (International Telephone and Tele- 
graph Corp. , ITT Federal Laboratories Div. , Nutley, N.J.). 

IEEE, Proceedings , vol. 53, Feb. 1965, p. 137-141. 11 refs. 

Discussion of beyond-the-horizon propagation of laser beams 
by means of scattering from clouds and hazes as applied to communi- 
cation systems. Expressions for the information capacity of such 
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a communication link are derived from consideration of the scat- 
tering properties of such clouds and hazes and from other system 
parameters. It is noted that a more detailed investigation of the 
properties and potentialities of such a communication system seemi 
warranted. (Author) M. M. 


A6S-19SM 

CHARACTERISTICS OF A RAMAN LASER EXCITED BY AN 
ORDINARY RUBY LASER. 

H. Takuma (Tokyo, University, Dept, of Applied Physics . Tokyo, 
Japan) and D. A. Jennings (National Bureau of Standards, Boulder, 
Colo. ). 

IEEE. Proceedings , vol. Feu. 1965, p. 146-149. 9 refs. 

Experimental investigation of the stimulated Raman effect of 
benzene using an ordinary (nongiant) ruby laser. The buildup of 
oscillation at the 2l^, 3v 2 , and 4^2 Stokes lines and also at the 
first Stokes line has been observed. The threshold exciting 
power for laser action in the ^ Stokes line has been measured to 
be 9. 5 kw. A rate equation for the Raman laser has been given, 
and the total scattering cross section for the VZ Raman line of 
benzene has been determined as 9 ~ 0. 46 x 10- 28 cm 2 . It is stated 
that the estimation based on the results of this investigation indicates 
that it is possible to construct a Raman laser of benzene using an 
Ar gas laser. (Author) M. M. 


*45-19*01 

A PROPOSED METHOD FOR REDUCING THE LOCKING FRE- 
QUENCY OF A RING LASER. 

R. C- Smith and L. S. Watkins (Southampton, University, Dept, of 
Electronics, Southampton, England). 

IEEE, Proceedings , vol. 53, Feb. 1965, p. 161. 5 refs. 

Research supported by the British Aircraft Corp. (Operating), Ltd, , 
and Department of Scientific and Industrial Research. 

Description of a method for reducing the locking frequency 
comparable to die width of a ring laser. Instead of the two beams 
propagating around the ring, it is proposed to make them orthogonal. 
Any backscatter will then be of the wrong polarization and should 
therefore have a much smaller pulling effect on the other beam. 

The assumption which is implicit is that the polarization of the light 
scattered backwards - i.e. , at 180°, remains un ch a n ged. It is 
stated that the orthogonal condition can be obtained by the use of an 
external feedback loop containing a Faraday isolator, which is 
shown. With orthogonal polarizations , the optical length of the 
cavity can be different for the two beams because of birefringence 
in the cavity media, even though they still travel around the same 
path. It is stated that laser tubes with Brewster -angled windows 
would not be suitable because of their strong polarization dependence. 
It is noted that, besides making an improved laser gyroscope, the 
modified ring laser described also forme an extremely sensitive 
polar imeter for measuring birefringence. M.M. 


*65-19602 

A CIRCULAR RING LASER. 

I. Itzkan (Sperry Rand Corp. . Sperry Gyroscope Co. , Electro- 
Optics Group, Great Neck, N. Y. ). 

IEEE, Proceedings , vol. 53, Feb. 1965, p. 164. 6 refs. 

Consideration of what would be required to generate a truly 
circular mode of oscillation in a gas laser system. The case 
examines is that of a ray of light which is repeatedly reflected 
from the inside surface of a dielectric circular cylinder such that 
its path closes upon itself and is an inscribed regular polygon with 
m sides, as shown by a figure. It is stated that an actual operating 
device would require a partition for directing the discharge and a 
method of coupling out the energy in the two contrarotating modes. 
An optical Hat oriented at 45° might serve both purposes. It is 
possible that for some special applications the simplicity of the 
circular ring would outweigh some obvious disadvantages. M. M. 

*65-19603 

LASER PHASE -LOCKED LOOP. 

L. H. Enloe and J. L. Rodda (Bell Telephone Laboratories, Inc. , 
Holmdel , N.J.). 

IEEE, Proceedings , vol. 53, Feb. 1965, p. 165, 166. 


Description of an experiment in which two lasers are made to 
oscillate at exactly the same frequency (approximately 5 x 10 14 cps) 
with a phase difference of less than one-third of a degree. The 
lasers are coupled by means of a low-frequency circuit, as opposed 
to coupling by purely optical means. The experimental setup is 
entirely analogous to the phase -locked loops used at radio frequen- 
cies. It is stated that the phase -locked loop is an important tool at 
radio frequencies, particularly in synchronous communication tech- 
niques , At optical frequencies , it should find an even wider range 
of application. It is noted that, in homodyne detection, for instance, 
a phase -locked loop is required to lock the phase of the optical local 
oscillator signal to that of the received optical carrier. Preliminary 
results obtained on such an optical phase -locked loop are described. 

M.M. 

*63-19615 

A RUBY LASER DIAGNOSTIC PLASMA PROBE. 

David 0. Kingsland (General Electric Co. , Radio Guidance 
Operation, Syracuse, N, Y.). 

IEEE, Proceedings , vol. 53, Feb. 1965, p. 196. 

Contract No. AF 19(628)-2378. 

Demonstration of the feasibility of using Thomson scattered 
laser radiation to determine electron density in a helium plasma. 

The plasma generator used the cathode and grid elements of an 
industrial thyratron tube. In this application, this tube was filled 
with helium at a pressure of two mm Hg. The regular anode was 
replaced with one incorporating the desired optical windows and a 
unique retractable voltage probe. A figure shows the observed 
Thomson scattering as compared to a curve representing an 
electron density of 2 x 10*5 cm-3 and an electron temperature of 
3 x IO^k. The use of voltage probes to measure the axial potential 
gradient in the plasma during discharge gave a value of 6 x 10* 4 cm' 3 
for the electron density when used with a knowledge of the discharge 
current and earlier well-established results. M.M. 

*65-19619 

REGULAR EMISSION* FROM A MANY -ELEMENT LASER DURING 
THE PUMPING PULSE. 

R. Pratesi and G. Toraldo di Francia (Firenze, Universith, 

Istituto di Fisica Superiore, Florence, Italy). 

IEEE, Proceedings , vol. 53, Feb. 1965, p. 196, 197. 5 refs. 

USAF- sponsored research. 

Observation of quasi -continuous emission or regular relaxation 
oscillations from a many -element ruby laser operating in a very 
few axial modes. The laser consisted of ten ruby rods with plane- 
parallel end faces, placed in series. In the case when regular 
emission was noticed, all the ruby faces were coated with three 
dielectric layers, corresponding to a reflectivity of about 65%. It 
is stated that, depending on the pumping level, it was possible to 
observe continuous emission or regular spiking during each pumping 
pulse and that, in general, this behavior was reproduced after 
random interchanges of the ruby rods. It is concluded that apparently 
in the case of regular spiking, only very few frequencies (or a group 
of closely spaced frequencies) are strongly excited; other frequen- 
cies are present in the spectrum, but with much less intensity, and 
may be attributed to a short irregular transient. M. M. 

*65-19622 

LINE WIDTH AND INVERSION RATIO OF IRON-DOPED RUTILE. 

C. Curtis Johnson and Larry E. Rouzer (NASA, Goddard Space 
Flight Center, Greenbelt, Md. ). 

IEEE, Proceedings , vol. 53, Feb. 1965, p. 204. 

Experimental investigation of the suitability of iron -doped 
rutile (Fe^+ . Ti02) for broadband maser applications. It is stated 
that optimum concentration studies have resulted in measured line- 
widths of 60 Me and inversion ratios in excess of 15:1. A figure 
shows the experimental data taken at a center frequency of 4. 0 Gc. 
The additional tests taken at other frequencies produced the same 
linewidths (60 Me) as the typical data shown. It is noted that an 
advantage in the use of iron- doped rutile is the substantial reduction 
in the required magnetic field strength. This factor becomes 
significant when a superconducting magnet is employed in that it 
permits a simpler magnet design with a sizable reduction in magnet 
mass. Such a reduction facilitates a faster cool-down time when 
the maser-magnet system is cooled in a closed-cycle helium cryo- 
stat. M.M. 


89 


A65- 19623 


A65- 19623 

RUBY LASER OSCILLATIONS MODULATED BY ULTRASONIC 
VIBRATION. 

Y. Sakai (Matsuehita Research Institute Tokyo, Inc. , Kawasaki, 
Japan). 

IEEE, Proceedings , vol. 53, Feb. 1965, p. 204, 205. 

Presentation of two additional features of ruby laser emission 
modulated in amplitude by applying ultrasonic vibrations. The 
schematic diagram of the experimental arrangement is shown. A 
90°-oriented ruby rod 0. 5 cm in diameter and 6. 5 cm long was 
used. One end face of the rod was cut and poliehed to form a right- 
angle roof-type prism, while the other was polished to be flat and 
coated with multilayered dielectric film of 98% reflectivity. The 
rod was placed in a cylindrical mirror and energized at about 
2000 joules by a Ushio MFT-524M helical Xe -flash tube. The 
stimulated emission, passing through a narrow-band interference 
filter peaked at 69*3 J and a set cf neutral density filters, was 
guided into a lP22-type photomultiplier. The ultrasonic modulation 
effect on the undamped relaxation oscillation, displayed on « 
Tektronix Model 555 dual-beam oscilloscope, is shown, together 
with other features of the ultrasonic modulation effect on a CW- 
fashion oscillation. M.M. 


A 63 -19629 

MOTION SENSING BY OPTICAL HETERODYNE DOPPLER DETEC- 
TION FROM DIFFUSE SURFACES. 

R. D. Kroeger (Sperry Rand Corp. , Sperry Gyroscope Co. , 
Electro-Optics Group, Great Neck, N. Y. ). 

IEEE, Proceedings , vol. 53, Feb. 1965, p. 211, 212. 

Contract No. AF 33(657) -116 53. 

Discussion of requirements and restrictions imposed on the 
optics of the system by the use of diffuse surfaces as the targets, 
in optical Doppler sensing using the highly coherent gas laser in an 
optical heterodyne system accomplished by moving (specular) 
mirrors over significant path lengths where most of the engineering 
problems are by now fairly well understood. It is stated that, to 
preserve the phase coherence in a Doppler shifted return resulting 
from target motion, it becomes necessary to reduce the receiver 
aperture so that only a few of the diffraction lobes are incident at 
the detector's photosurface. However, for the case of an un- 
restricted laser beam spot diameter at the target, the corresponding 
receiver aperture may become so small as to make it impossible to 
detect the received signal. Using a He-Ne laser operating at 6238 A, 
a power output of 1. 3 mw in the TEMqq mode was obtained. 
Accounting for beam splitter and lens losses, the actual transmitted 
power was 0.6 mw. With this power it was possible to obtain useful 
Doppler signal at distances up to 180 ft with a Scotchlite semi- 
cooperative diffuse target and 35 ft with white bond paper. M.M. 

A6S-19M2 * 

THE THEORY OF OSCILLATIONS OF A MOLECULAR- BEAM 
MASER [K TEORU FLIUKTUATSU MOLEKULLARNOGO GENERA- 
TORA]. 

V. B. Tearegradekii (Gor'kovskii Gosudarstvennyi Universitet, 
Gorki, USSR). 

Radiofisika , vol. 7, no. 6, 1964, p. 1075-1089. 20 refs. In Russian. 

Study, based on the equations for an averaged polarization 
vector, of the effect of thermal and shot noise on the oscillations 
of a molecular -beam maser. The spectral densities of amplitude 
and frequency oscillations are determined. It is shown that the 
high stability and chromaticity of maser oscillations can be ex- 
plained by the self- controlling action of the phase difference of 
the field and polarisation. J.R. 

A63- 19663 * 

STATIONARY MODE OFATW LASER AMPLIFIER WITH FEED- 
BACK [OSTATSIONARNOM REZHIME KVANTOVOGO OPTI- 
CHESKOGO US1LITELIA BEGUSHCHE1 VOLNY S OBRATNOI 
SVIAZ'IU]. 

N. D. Milovskii (Gor'kovskii Gosudarstvennyi Universitet, 
Nauchno-Issledovatel'skii Radiofizicheskii Institut, Gorki, USSR). 
Radiofisika , vol. 7, no. 6, 1964, p. 1095-1105. 15 refs. In Russian. 

Invsstigation of the problem of transmission of plane electro- 
magnetic waves through a layer of a nonlinear active medium. It 
is assumed that there is no reflection at the boundary of the active 


layer, and a solution is sought in the form of a traveling wave with 
slowly varying phase and amplitude. The results obtained are used 
to determine both the amplification factor of a TW quantum ampli- 
fier and the amount of power radiated by a TW laser. J.R. 


A65-19693 # 

RADIATION DISPERSION IN A HELIUM -NEON LASER (RASKHO- 
DIMOST' IZLUCHENIIA V GELU-NEONOVOM LAZE RE]. 

V. I. Makhorin and E. D. Protsenko (Moskovskii Inshenerno- 
Fizicheskii Institut, Moscow, USSR). 

Radiofisika , vol. 7, no. 6, 1964, p. 1200-1203. In Russian. 

Measurement of the dispersion of the output relation of a 
helium-neon laser operating in the transition 3S 2 '2P4 (X * 6328 k) 
when the distance between the mirrors is varied. Interference 
mirrors with a curvature radius of b * 2 m are used. The results 
obtainsd iadicats that fpr resonator* with spherical reflectors and 
small diffraction leases, quality can be improved, with practically 
no changes in dispersion, by increasing the distance between the 
mirrors. Several photographs of the field structure obtained during 
laser operation in the "two -beam** mode are included. J.R. 


A69-19726 

STABILITY OF TRAVELING WAVES IN LASERS. 

J. A. White (National Bureau of Standards, Washington, D.C.). 
Physical Review, 2nd Series, vol. 137, Mar. 15, 1965, p. A 1651- 
A 1654. 

Solution (to terms of fourth order in field strength) of the equa- 
tion* of motion for a fully quantised system of atoms interacting 
with traveling waves. Criteria are developed for the etability of 
traveling waves in solid and gaseous media. Expressions are^given 
for the power outputs for both traveling and standing waves. The 
results for the latter agree with those obtained by Lamb in hie 
semiclaasical treatment of standing wavs*. (Author) W.M.R. 


A6S-19727 

THEORY OF THE IONIZATION OF GASES BY LASER BEAMS. 

B. A. Toser (Central Electricity Generating Board, Research 
Laboratories, Leatherhead, Surrey, England). 

Physical Review, 2nd Series, vol. 137, Mar. 15, 1965, p. A 1665- 
A 1667. 8 refs. 

Theoretical study of the rate of production of ions and free 
electrons by multiple photon excitation to the lowest level of the 
atom, with subsequent excitation to the ionization level. It is con- 
cluded that the experimentally observed gas breakdown under the 
action of a pulsed laser beam is probably initiated by this direct 
multiple absorption of photons, but that the subsequent growth of 
electron population is governed by some other process - e.g. , 
inverse bremsstrahlung, or the acceleration of electrons in the 
oscillatory field. The theory predicts that the variation of 
threshold photon intensity for breakdown of a gas should exhibit 
almost pressure -independent low and high limits, that the range of 
intensities between these limit* Should be approximately 
(10 I3)1/N l/| where N y is the number of photons required to raise 
the atom to its lowest excited state, and that the threshold flux 
density will vary with change of focal volume as V" l ^ N y. 

(Author) W.M.R. 


A63-19739 # 

THE .PROBLEM OF INSTABILITY OF CONTINUOUS LASER RADIA- 
TION [PRO PROBLEMU NESTIIKOSTI STATSIONARNOGO 
VIPROMINIUVANNIA LA Z ERA]. 

V. S. Mashkevich (Akademiia Nauk Ukrains'koi RSR, Institut 
Fiziki, Kiev, Ukrainian SSR). 

Ukraine 'kii Fisichnii Zhurnal, vol. 10. Jan. 1965, p. 55-64. 

** 9 refs. In Ukrainian, with summary in Russian. 

Analysis, using a simple model to show that the kinetic equa- 
tion! can be used to describe the instability of CW-laser radiation. 
The physical nature of this instability is examined. Further, it is 
shown that the method of single -frequency oscillations in nonlinear 
systems with many degrees of freedom can be used to study the os- 
cillation! of laser radiation. V. P. 
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A 65* 19740 * 

DYNAMICS OF LASER RADIATION WITH VARIABLE LOSSES . I 
[DXNAMIKA V EPROMINIU V ANN IA LAZERA ZI ZMINNIMI 
VTRATAML I ). 

G. Iu. Buriakivs 'kii and V. S. Mashkevich (Akademiia Nauk 
Ukraina T koi RSR, Inatitut Fiziki, Kiev, Ukrainian SSR). 

Ukraine 'kii Fizichnii Zhurnal, voL 10, Jan. 1965, p. 65-75. 

5 refa. In Ukrainian, with aummary in Russian. 

Analyaia of giant laaer oacillationa in the caae of time- 
dependent resonator loaaea. The radiation of a three -level homo- 
geneous system is examined on the basis of the kinetic equations, 
assuming a linear time -dependence c£ the resonator losses. Con- 
ditions for the onset of giant oscillations are formulated, and the 
minimum value of the rate of change in losses, at which giant os- 
cillations can still occur, is determined. V. P. 


MS-19754 

EXTENSION OF PLASMA INTERFEROMETRY TECHNIQUE WITH 
AHe-Ne LASER. 

D. A. Baker, J. E. Hammel, and F. C. Jahoda (California, 
University, Los Alamos Scientific Laboratory, Los Alamos, 

N. Mex. ). 

Review of Scientific Instruments, voL 36, Mar. 1965, p. 395, 396. 
7 refs. 

AEC -sponsored research. 

Description of modifications to a method of Ashby and 
J epheott for plasma diagnostics, by which the output intensity 
of a gas laser is modulated using phase variations in a portion of 
the output reflected back into the optical cavity. The plasma is 
placed between an He-Ne laser and a fixed external mirror. The 
He-Ne laser can operate simultaneously at two levels, and, at 
fixed pumping rate, the output of the two wavelengths is com- 
plementary, making it possible to monitor slow variations in one 
by variations in the other. The use of this system to study the fast 
plasma component of a plasma gun is discussed. P. K. 


A 65-19449 * 

A SIMPLIFIED CONSTRUCTION OF A HELIUM -NEON VISIBLE 
LASER. 

K. L. Vander Sluis, G. K. Werner, P. M. Griffin, H. W. Morgan, 
O. B. Rudolph, and P. A. Staats (Oak Ridge National Laboratory, 
Oak Ridge, Ten n. ). 

American Journal of Physics , voL 33, Mar. 1965, p. 225-240. 

9 refs. 

AEC - sponsored research. 

Description of a simple, inexpensive dc -powered helium -neon 
laser with a 6328 -Jt output. The design is for a 60- cm confocal 
resonator with a few milliwatts of coherent power output and a rich 
mode structure. Details for the construction of the laser are dis- 
cussed, including Bate selection and fabrication of equipment and 
parts, the design of the resonator and the amplifier tube, the 
equipment (including vacuum system) and procedures for preparing 
the amplifier tube, and the alignment procedure. Some variations 
to the basic design are suggested. The overall cost of die laser 
would be about three hundred dollars. (Author) P. K. 


A 65- 19993 

PROCEEDINGS OF THE INTERNATIONAL SYMPOSIUM ON LASER- 
PHYSICS AND APPLICATIONS [INTERNATIONALES SYMPOSIUM 
OBER DIE PHYSIK DER LASER UND DEREN ANWENDUNGEN]. 
( Schweiaerisches Kommitsion fflr Licht- und Elektronenoptik, and 
Universittt Bern, Inatitut fflr angewandte Physik, Internationales 
Symposium fiber die Fhyaik der Laser und deren Anwendungen, 
Bern, Switzerland, Oct. 12-15, 1964. ) 

Zeitschrift fflr angewandte Mathematik und Physik, vol. 16, 

Jan. 25, 1965. 183 p. 

CONTENTS: 

PREFACE. K.P. Meyer and N. Schaetti, p. 3, 4. 

GENERAL LASER .PHYSICS. 

OPTICS IN LASER RESEARCH, H. de Lang (Philips* 
Gloeilampenfabrieken, Eindhoven, Netherlands), p. 7-14. 15 refs. 
[See A65 -19994 10-16] 


NONLINEAR OPTICS AND RAMAN SCATTERING. 

WAVE PROPAGATION IN NON -LINEAR MEDIA. L. J. F. 

Broer ( Eindhoven, Technische Hog e school, Eindhoven, Netherlands), 
p. 18-26. 5 refs, [See A6 5 -19995 10-26] 

GIANT PULSE LASERS AND STIMULATED RAMAN SCAT- 
TERING. R. W. Hellwarth, F. J. Me Clung. W. G. Wagner, and 
D. Weiner (Hughes Aircraft Co., Malibu, Calif.), p. 27-32. 

11 refs. [See A65 -19996 10-16] 

SOLID STATE LASERS. 

CRYSTALLINE SOLID STATE LASERS. D. W. Goodwin 
(Ministry of Aviation, Malvern, Wo res.. England), p. 35-48. 13 refs. 
[See Abb -19997 1C -26] 

SOLID STATE LASERS WITH CW EMISSION. K. Gttre (Siemens 
und Halske AG, Munich, West Germany), p. 49-62. 21 refs. [See 
A65 -19998 10-16] 

GAS LASERS. 

GAS LASERS. J. Haisma (Philips' Gloeilampenfabrieken, 
Eindhoven, Netherlands), p. 74-84. 22 refs. [See A6 5 -19999 10-16] 

INJECTION LASERS. 

INJECTION LASERS. F. N. Hooge (Philips' Gloeilampen- 
fabrieken, Eindhoven, Netherlands), p. 89-97 . 50 refs. [See 

A65-20000 10-16] 

CHEMICAL LASERS. 

CHEMICAL LASERS. X. W. C. Nieuwpoort and R. Bleekrode 
(Philips' Gloeilampenfabrieken, Eindhoven, Netherlands), p. 101- 
106. 17 refs. [See A6 5 -20001 10-16] 

CHEMICAL LASERS. II. R. Bleekrode and W. C. Nieuwpoort 
(Philips' Gloeilampenfabrieken, Eindhoven, Netherlands), p. 107- 
110. 15 refs. [See A65 -20002 10-16] 

APPLICATIONS IN THE FIELD OF PHYSICS. 

LASER APPLICATIONS IN THE FIELD OF PHYSICS AND 
OPTICS. J. M. Burch (National Physical Laboratory, Teddington, 
Iwfiddx., England), p. 111-119. 10 refs. [See A65 -2 0003 10-16] 

TESTING AND TREATING MATERIALS. 

APPLICATION OF LASERS IN MATERIAL TESTING [ANWEN- 
DUNG VON LASERN BEI DER MATERIALUNTERSUCHUNG]. 

W. D. Hagenah (Inatitut fflr Spektrochemie und angewandte 
Spektroskopie, Dortmund, West Germany), p. 130-138. 38 refs. 

[See A65-20004 10-16] 

APPLICATION OF LASERS TO THE TREATMENT OF 
MATERIALS [DIE ANWENDUNG DES LASERS FUR DIE MATERIAL - 
BEARBEITUNG]. S. Panzer (Carl Zeiss, Oberkochen, West 
Germany), p. 138-155. 15 refs. [See A65-20005 10-16] 

COMMUNICATION. 

LASER APPLICATIONS TO COMMUNICATION. D. Sette 
(Rome, University, Rome, Italy), p. 156-169- 8 refs. [See A65- 

20006 10-07] 


A65-19994 

OPTICS IN LASER RESEARCH. 

H. de Lang (Philips' Gloeilampenfabrieken, Philips Research 
Laboratories, Eindhoven, Netherlands). 

( Schweixcrische Komminion fflr Licht- und Elektronenoptik , 

and UniversitZt Bern, Inatitut fflr angewandte Physik, Internationales 

Symposium tlber die Physik der Laser und deren Anwendungen, 

Bern, Switzerland, Oct. 12-15, 1964. ) 

Zeitschrift fflr angewandte Mathematik und Physik, vol. 16, 

Jan. 25, 1965, p. 7 44. 15 refs. 

Description of laser experiments showing that laser radiation 
obeys all the laws of optical approximation in the same measure 
as ordinary light. Results obtained with a He-Ne laser having four 
plane reflectors are examined. A passive equi confocal interferom- 
eter with a 1-m mirror separation and a reflectivity of 99%» designed 
to Btudy the frequency spectra of gaseous lasers, is described. The 
theory of the eigenstates of polarization in a multiple -pass inter- 
ferometer is reviewed and applied to several examples. V. P. 
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MS-19996 

GIANT PULSE LASERS AND STIMULATED RAMAN SCATTERING. 
R. W. Hellwarth, F. J. McClung, W. G. Wagner, and D. Weiner 
(Hughes Aircraft Co., Research Laboratories, Malibu, Calif.). 
( Schweize rische Kommission fflr Licht- und Elektronenoptik, and 
Universittt Bern, Institut fa r angewandte Physik, Internationales 
Symposium fiber die Physik der Laser und deren Anwendungen , 
Bern, Switzerland, Oct. 12-15, 1964. ) 

Zeitschrift fflr angewandte Mathematik und Physik, vol. 16, 

Jan. 25, 1965, p. 27-32. 11 refs. 

Discussion of the design and principles of operation of a giant 
pulse laser, the high power of which greatly facilitates the observa- 
tion of nonlinear effects. The application of a giant pulse laser 
to the investigation of a specific nonlinear effect - the stimulated 
Raman scattering - is discussed, with particular reference to a 
technique developed to measure the angle of emission of stimulated 
Raman scattering and the results obtained with it. V.P. 


A65-19997 

CRYSTALLINE SOLID STATE LASERS. 

D. W. Goodwin (Ministry of Aviation, Royal Radar Establishment, 
Malvern, Worci. England). 

(Schweize rische Kommission fflr Licht- und Elektronenoptik, and 
Universittt Bern, Institut fttr angewandte Physik, Internationales^ 
Symposium flber die Physik der Laser und deren Anwendungen, 

Bern, Switzerland, Oct. 12-15, 1964. ) 

Zeitschrift fdr angewandte Mathematik und Physik , vol. 16, 

Jan. 25, 1965, p. 35-48. 13 refs. 

Review of the theory of laser action in a crystalline optical 
solid. The performance of some promising materials is discussed 
in the light of this theory. The importance of multiphonon processes 
as they affect linewidth and transition probabilities is examined, 
and the theory is extended to resonant transfer processes. Specifi- 
cally it is found that Nd 3+ ions are essential for continuous opera- 
tion at room temperature, and Dy 2+ and Tm 2+ ions at low tempera- 
tures. Likely effects of the host lattice upon laser action are out- 
lined, and the importance of using optically isotropic crystals is 

, VP 

demonstrated. 


MS-19996 

SOUP STATE LASERS WITH CW EMISSION. 

K. GArs (Siemens und Halske AG, Research Laboratory, Munich, 
West Germany). 

( Schweize rische Kommission fflr Licht- und Elektronenoptik, und 
Universittt Bern, Institut fflr angewandte Physik, Internationales 
Symposium fiber die Physik der Laser und deren Anwendungen , 
Bern, Switzerland, Oct. 12-15, 1964. ) 

Zeitschrift fflr angewandte Mathematik und Physik, vol. 16, 

Jan. 25, 1965, p. 49-62. 21 refs. 

Discussion of the oscillatory behavior of CW lasers, based on 
rate equations. The equations are taken in the form that applies 
to the four -level laser, and the analytical results obtained are 
compared with the experiment for a four -level laser using neodym- 
ium-doped CaW0 4 . The problem of the damped periodic relaxation 
oscillations of the ruby laster is examined. Some results show 
that the continuously pumped laser using neodymium -doped CaW0 4 
is just as suitable for precision investigations as the gas laser. 


A65-V9999 

GAB LASERS. 

J. Haisma (Philips' Gloeilampenfabrieken, Philips Research 
Laboratories, Eindhoven, Netherlands). 

( Schweize rische Kommission fflr Licht- ufad Elektronenoptik, and 
Universittt Bern, Institut fttr angewandte Physik, Internationales 
Symposium ttber die Physik der Laser und deren Anwendungen , 
Bern, Switzerland, Oct. 12-15, 1964.) 

Zeitschrift fflr angewandte Mathematik und Physik , vol. 16, 

Jan. 25, 1965, p. 74-84. 22 refs. 

Discussion of the physical properties of the He-Ne laser, as 
a system representative of the various types of gas laser. The 
mechanism responsible for laser action by Ne atoms is described, 
and substantiated by test results. Particular attention is given to 
the following eighttopics: the 'nonequilibrium state, the interaction 


of several laser transitions with common levels, gain and satura- 
tion, optical cavities, tuning experiments and modes, the hole- 
burning effect, and nonlinear effects in gas lasers. V.P. 


A65-20001 

CHEMICAL LASERS. I. 

W. C. Nieuwpoort and R. Bleekrode (Philips' Gloeilampenfabrieken, 
Philips Research Laboratories, Eindhoven, Netherlands). 

( Schweize rische Kommission fflr Licht- und Elektronenoptik, and 
Universittt Bern, Institut fflr angewandte Physik, Internationales 
Symposium Qber die Physik der Laser und deren Anwendungen , 

Bern, Switzerland, Oct. 12-15, 1964. ) 

Zeitschrift fflr angewandte Mathematik und Physik, vol. 16, 

Jan. 25. 196s, p. 101-106. 17 refs. 

Discussion of the chemical laser, a device which has not yet 
been constructed. It is defined, from the point of view of energy 
conversion, as a device in which the input energy is solely chemical. 
Through the production of species in internally excited states which 
can lose their energy by radiation, a part of the chemical input 
energy is converted into radiative energy. The device will operate 
as a laser if the production rate of the excited species is sufficiently 
predominant to provide a medium with enough gain for one or more 
modes of some transition frequency to overcome the various losses 
of the optical cavity in which the reaction takes place. A simple 
model of the stationary "flame laser" type is examined for an under- 
standing of the feasibility of chemical pumping in general and of 
the order of magnitude of the parameters involved. For this model 
it is found that (1) a lower limit, depending on flow velocity and 
wavelength, exists for the rate at which production and radiative 
processes develop and (2) the available gain can exceed appreciably 
the critical value required for laser action, if certain conditions 
are satisfied. The assumptions underlying the model are outlined, 
and the applicability of the results in practice is examined. 


A69-20002 

CHEMICAL LASERS. II. 

R. Bleekrode and W. C. Nieuwpoort (Philips' Gloeilampenfabrieken, 
Philips Research Laboratories, Eindhoven, Netherlands). 

( Schweize rische Kommission fflr Licht- und Elektronenoptik, and 
Universittt Bern, Institut fflr angewandte Physik, Internationales^ 
Symposium dber die Physik der Laser und deren Anwendungen . 

Bern, Switzerland, Oct. 12-15, 1964. ) 

Zeitschrift fflr angewandte Mathematik und Physik . vol. 16, 

Jan. 25, 1965, p. 107-110. 15 refs. 

Continuation of the theoretical treatment of the chemical laser 
given in Part I, with particular reference to the problem of popula- 
tion inversions resulting from chemical reactions. The known 
population inversions in reactive systems are reviewed, proceeding 
from observations on atomic flames which have led to well-estab- 
lished sets of data on quantum -re solved chemical kinetics. 

V.P. 

A65-20003 

LASER APPLICATIONS IN THE FIELD OF PHYSICS AND OPTICS. 

J. M. Burch (National Physical Laboratory, Teddingtonj Middx. , 
England). 

( Schweize rische Kommission fOr Licht- und Elektronenoptik, and 
Universittt Bern, Institut fflr angewandte Physik, Internationales, 
Symposium flber die Physik der Laser und deren Anwendungen , 

Bern, Switzerland, Oct. 12-15, 1964. ) 

Zeitschrift fflr angewandte Mathematik und Physik, vol. 16, 

Jan. 25, 1965, p. 111-119. 10 refs. 

Survey of some research applications of lasers, aimed at 
illustrating the way in which each application exploits the various 
laser properties. Among the applications noted which require ex- 
tremely high spectral purity are the detection of very small effects, 
measurement of high absolute precision, and interferometric studies 
of very fast events. A number of interferograms of such events, 
obtained by various types of laser and laser arrangements, are 
presented. The applications noted requiring only the high bright- 
ness of the laser include long-distance alignment (improvement 
of target visibility), long-distance metrology (either by ranging or 
modulated carrier techniques), plasma diagnostics, high-speed 
photography, and the production of zone plates, gratings, and other 
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!^* °f by photographic or (fcotomechanical 

“**-*■“» «<~rc.. The in tor action of la..r n.aarck with oth.r 
studies is examined. y p 


APPLICATION or LASERS IN MATERIAL TESTING [ANWENDUNC 
VON LASERN BE DER MATERIAL ON TERSUCHUNG]. 

Ifcgnitili (hstttat ftr Syktroc faemie m>H angewandt* 
Spcktrotkopia, Dortnumd, W«st Gt nnia y). 

Kanamlasion fttr Licht- and EtoktrtmeiumHk, 
gnivereim Birn, Inrtltat ft, ennewStTphysika Intorn5toSl^ ~ 
Symposium «b»r die Ffcvi k der Lnser and derenAnwendim^ n 
Bern, Switserland, Oct. 12-15, 1964.1 

Zcitachrift ftr aagawaa df Mafoematik and Physik. vol. 16. 

Jaa. 25. 1965. p. 130.138. 38 refs. in Garm/a. 

Discussion of the utilisation of lass r a for foe determination 
of foe chemical composition of materials by spectroscopic techniques 
Several laser arra n ge men ts suitable for spectroscopic analysis are 
described, and some analytical problems which lend themselves 
particularly well to laser treatment are noted. The principles of 
foe investigation of organic substances by means of stimulated 
Raman scattering and erf plasma measurements by means of lasers 
are outlined. y p 


APPLICATION OF LASERS TO THE TREATMENT OF MATERIALS 
[WE ANWENDUNC DES LASERS FOR DIE UATmm .BEAR BEIT 
UNG]. 

S. Pinter (Carl Zeiss, Oberkochen, West Germany), 
(gghweiserische Kommi ssion fttr Licht- und Elcktronenoptik. and 
gniversitlt Bern, Institut ftt r angewandte Physik. Internationa les 

Symposium ttber die Phvsik der Laser und deren Anwendunaem 

Bern, Switxerland, Oct. 12-15. 1964. ) — 

Zeitschrift fflr ange wandte Mafoematik und Physik. vol. 16, 

25. 1965, p. 138-155. 15 refs. In German. 

Review of foe state of foe art of metalworking processes in 
which foe User is used as a thermal tool. The phase -transforma- 
tion processes involved in foe conversion of User radUtion into 
heat are examined, and foe problems assocUted with foe use of 
lasers for removal of material and seam and point welding are 
discussed. High-speed photographs of User -induced heating are 
presented, and photographs of foe weld cross sections obtained in 
Cr-Ni steel with User and electron beams are compared. V.P. 


A 65- 20006 

LASER APPLICATIONS TO COMMUNICATION. 

D. Sett* (Rome, University, Bordoni Foundation, Rome, Italy). 
(Sghyeiserische Ka mmission fttr Licht- und Elektronsnootlh. and 
Umversitft Bern, Institut ftt r angewandte Phvsik, Internationales 

Symposium ttber die Phvsik der Laser und deren A^»ndmw «>. 

Bern, Switzerland, Oct. 12-15, 1964. ) 

Zeitschrift fflr a ngewandte Mafoematik u nd Physik. vol. 16 
Jan. 25, 1965, p. 156-169. 8 refsT 

Discussion of foe properties of optical coherent waves suitable 
for purposes of communications. Directivity, energy transmission, 
absorption, information capacity, SNR, bandwidth, modulation, 
and foe detection of signals carried by laser beams are examined 
and compared with radio-wave characteristics. Some general ob- 
servations on long-distance laser communications systems are 
included. yp 


A 65-20059 

^ F J^ CE ° N CHEMICAL LASERS, UNIVERSITY OF 

JOLLA ' CAUF - SEPTEMBER MM. 

CMfcrence supported by the National Bureau of Standard., USAF, 
and foe Navy. 

Applied Optics. Sipplement 2 , 1965. 216 p. 


CONTENTS: 
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Jr. (Yale University, New Haven. Conn.), p. 3-33 163 ref. 

[See A65-20060 10 - 16 ] P ***** 

ME^UREMENT OF EXCITED STATE RELAXATION RATES. 
W. R. Bennett, Jr., P. J. Kiadlmann, and G. N. Mercer {Yale 

2^7o^r eWH * V * n ' ° ma - h P * M ‘ 57 * 109 «*** (See A65- 
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A65-20063 10-16] 
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Cambridge, Ma.*.), p. 193-200. 41 ref.. [See A65-20073 10-24] 

CESt^, » ° F THALLIUM BROMIDE AND 

MelviU.,“ yTp! 2 «- 2 T 04 W * ltOr ““ * (TRG ’ 

H ^ RARE E^™ CHELATES. A. Lempicld, 

C ‘ Brecher (General Telephone and Electronic. 

1 S!Km jTr Bay * ld *' N - Y - K P - 205 - a3 ' 40 « f - tsee 

CHE^Sf”^,* OF ENERGY TRANSFER IN SOME RARE-EARTH 
LATES. M. L. Bhaumik (Electro-Optical Syatem., Inc 
Pa.adena, Calif. ) and M. A. El-Sayed (Electro-Optical Sy.tem. 

P C 214 215 T : < ; all£ ° rniil - Univer.ity, Lo. Angele., Calif.), 
p. 214, 215. 6 refs. [See A65-20075 10-26] 
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A65-20060 


A 65 -20060 

INVERSION MECHANISMS IN GAS LASERS. 

W. R. Bennett, Jr. (Yale University, Dunham Laboratory, New 
Haven, Conn.). 

( Conference on Chemical Lasers, University of California , 

La Jolla, Calif., Sept. 9-11, 1964J 

Applied Optics. Supplement 2, 1965, p. 3-33, 163 refs. 

USAF -Army -supported research. 

Review of recent developments in the gas laser field, intended 
as a supplement to a previous, more detailed paper on the same 
subject. In addition, a number of new results are described. The 
following subjects are dealt with: (1) a summary of general laser 

considerations, (2) inversion saturation mechanisms in four-level 
systems, (3) possible two- and three-level collision lasers, (4) 
stimulated emission pumping, (5) transient inversions, and (6) ion 
lasers. Emphasis is placed on atomic systems, and a summary 
of currently known gas laser transitions is included as an appendix. 

(Author) M. M, 


A 65 -20061 

MEASUREMENT OF EXCITED STATE RELAXATION RATES. 

W. R. Bennett, Jr. , P. J. Kindlmann, and G. N. Mercer (Yale 
University. Sloane Physics Laboratory. New Haven, Conn.). 
( Conference on Chemical Lasers, University of California, 

La Jolla. Calif., Sept. 9-11. 1964.) 

Applied Optics. Supplement 2, 1965, p. 34-57. 109 refs. 

USAF -supported research. 

Detailed review of methods for the measurement of radiative 
decay rates and total inelastic destructive cross sections of short- 
lived excited states. The following subjects are considered: (1) 

methods of approximate calculation and interpretation of radiative 
and collision processes; (2) previous methods of measurement; (3) 
a review of delayed multichannel coincidence techniques; (4) prop- 
erties of the vernier chronotron; (5) methods of statistical analysis; 
(6) a summary and analysis of data pertinent to laser transitions 
in He, Ne, and singly ionized Ar. The main emphasis is given to 
experimental techniques devised for the measurement of excited 
state lifetimes in the 4-nsec to 1000-nsec range and the analysis of 
data taken in the noble gases with this system. (Author) M. M. 


A 65 -200 62 

COLLISION LASERS. 

Gordon Gould (TRG, Inc., Melville, N.Y.). 

( Conference on Chemical Lasers, University of California, 

La Jolla, Calif., Sept. 9-11, 1964^) 

Applied Optics, Supplement 2 , 1965, p. 59-67. 15 refs. 
ARPA-sponsored research. 

Consideration of the limitations caused to the efficiency and 
power output from gas discharge lasers by reliance on spontaneous 
emission to relax the lower level. The level spacing required for 
an untrapped radiative cascade places the laser levels well up in 
the energy level structure. The consequence is low quantum ef- 
ficiency, a small fraction of electrons with the necessary energy 
for excitation, and parasitic loss through excitation of lower levels. 
A judicious combination of inelastic electron-atom and atom-atom 
collisions for excitation and relaxation can maintain a population 
inversion in appropriate atoms. This is said to be possible because 
transfer rates between levels due to atom -atom collisions are small 
if the energy defect substantially exceeds the average kinetic energy. 
Thus collisions with other atoms can selectively relax the lower 
level to other nearby levels without reducing the upper level popula- 
tion. In favorable cases, laser power of order 1 W/cm is expected 
with an efficiency greater than 10%. Temperatures above 1000° are 
needed to produce a monatomic gas of most elements with suitably 
spaced low-lying levels. Two such elements are Mn and La. Mn 
can be contained in alumina tubing at 1350°, La in Ta tubing atl800 . 
Diffusion to cold windows is prevented by a noble buffer gas. Ap- 
paratus for testing each of these systems has been constructed. Xe 
test oscUlations have been observed in the apparatus at the working 
temperature. Measurements of fluorescence in the prospective 
laser transitions are being carried out. (Author) M. M. 


465-20063 

CHARGE TRANSFER AS A POSSIBLE LASER PUMPING 
MECHANISM. 


J. William McGowan and R. F. Stebbings (General Dynamics Corp. , 
General Atomic Div. , John Jay Hopkins Laboratory for Pure and 
Applied Science, San Diego, Calif.). 

( Conference on Chemical Lasers, University of California , 

La Jolla, Calif., Sept. 9-11, 1964.) 

Applied Optics, Supplement 2 , 1965, p. 68-72. 19 refs. 

Consideration oV the charge transfer between positive ions and 
neutral particles which, in general, will give rise to products in a 
variety of states. However, it is stated that recent measurements 
have shown that, in certain circumstances, particular excited states 
of either the neutral or charged product are highly favored. Charge 
transfer as it relates to the formation of excited products is briefly 
discussed. As a specific example of population inversion, the reac- 
tion H+ + Cs -* H(n > 2) + Cs + is discussed, and some of the possible 
implications of charge transfer pumping are considered. 

(Author) M. M. 


465-200 64 

HirH RESOLUTION TUNED-LASER SPECTROSCOPE. 

H J “ Z and M. E. H.Uer (Radio Corporation of America. 

RCA Laboratories, Princeton. N.J.). r.lifnrnia 

( Conference on Chemical Lasers, University of California . 

La Jolla, Cal il . Sent. 9-11, 1964J 

Annlied Optics, Supplement 2 , 1965. p. 73-77. 13 refs. 

PP Description ofthe technique of tuned-laser spectroscopy. A - 
sorption data are given for methane and ethane in the region | f torn 
2947 . 8 cm-1 to 2948. 0 cm'> which were obtained using a hehu”- 
neon laser. It is stated that the large resolving powers »vaiUble 
have made it possible to carry out the first ab.olute mea.urement 
-r .V. diameters for methane -other gas collisions. 


A65-2006S 

A QUANTUM MECHANICAL EVALUATION OF LINE BREADTHS 
INVOLVED IN TUNED -LASER ABSORPTION AND STIMULATED 
EMISSION SPECTROSCOPY. 

W. R. Bennett, Jr. (Yale University. Sloane Physics Laboratory, 
New Haven, Conn.). 

( Conference on Chemical Lasers, University of California , 

La Jolla, Calif., Sept. 9-11, 1964.) 

Applied Optics, Supplement 2 , 1965, p. 78-80. 9 refs. 

USAF -Army -supported research. 

Analysis of collision- and power -broadening effects in tuned - 
laser absorption spectroscopy, using time -dependent perturbation 
theory. The results are compared with the earlier analysis based 
on the Lorentz theory of collision broadening given by Gerritsen 
and Heller. The analysis is extended to include similar broadening 
effects on the net gain coefficient when both stimulated emission 
and absorption are involved. (Author) M. M. 


465-20066 

NONEQUILIBRIUM CHEMICAL EXCITATION AND CHEMICAL 
PUMPING OF LASERS. 

Kurt E. Shuler, Tucker Carrington (National Bureau of Standards, 
Washington, D. C. ), and John C. Light (Chicago, University, Dept, 
of Chemistry and Institute for the Study of Metals, Chicago, 111.). 
( Conference on Chemical Lasers. University o f California, 

La Jolla. Calif., Sept. 9-11, 1964.) 

Applied Optics, Supplement 2 , 1965, p. 81-104. 183 refs. 

Research supported by the Institute for Defense Analyses and NSF. 

Review of chemical processes which give rise to atomic or 
molecular products with spectroscopically observable nonequilibrium 
distributions among internal energy levels. Relevant theoretical 
considerations are reviewed, and for several types of reactions, 
experimental results are discussed in terms of specific examples. 

It is stated that in several cases the existence of a population in- 
version seem, clearly established, but it is by no means clear 
that the inversion density is sufficient for laser action. Certain 
features of molecular spectroscopy and collisional energy transfer 
processes bearing on the laser problem are discussed briefly. 
r (Author) M. M. 
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A65-20073 


VIBRATIONAL -ROTATIONAL. POPULATION INVERSION. 

J. C. PoUnyi (Toronto, University, Dept. of Chemistry, Toronto, 
Canada). 

( Conference on Chemical Uteri, Univeraity of California , 

La Jolla, Calif. , Sept. 9-11, 1964. ) 

Applied Optica, Supplement 2 , 1965, p. 109*127. 106 refa. 

Research supported by the National Research Council of C a n a d a 
and USAF. 

Development of a general theory of partial and complete vibra- 
tional* rotational population inversion. It is stated that the require - 
fnr stimulated emission in the R -branch is that the rotational 
quantum number J shall exceed a minimum value which depends in 
a simple fashion on the ratio of the rotational to the vibrational tem- 
perature (T r /T v ), both of which may be positive (partial inversion). 
Stimulated emission in the Q and R branches is only possible if 
Tj/ < 0 (complete inversion). Features peculiar to a vibrational- 
rotational laser are discussed in terms of the equation for net gain. 
Rough upper limits are set on the power output from a chemical 
laser. The equations governing partial inversion are illustrated 
for the example of HC1. Processes (electric discharge, chemical 
reaction) which have produced partial pojxilation inversion, are dis- 
cussed. The problem of maintaining complete population inversion 
is set out in terms of a hypothetical process forming CO continuously 
in level p = 7 only. Physical processes which might excite a mole- 
cule into a high vibrational state, either by way of an electronically 
excited state (through fluorescence) or within the ground electronic 
state (through electronic -• vibrational transfer, or through energetic 
impacts) are discussed. Chemical processes which might result 
in a greater probability for reaction into a higher vibrational state 
than a lower one, k^* » k^ , are considered under three headings: 
attractive, mixed, and repulsive reactions: (1) in attractive reac- 
tions, it is supposed that the reagents attract but the products do 
not repel (significantly), the heat of reaction being trapped as vibra- 
tion in the new bond; (2) in the mixed reactions, it is argued that 
there is a tendency for the repulsion to be dissipated while the new 
bond is still extended, as a result of which both repulsion and 
attraction could be converted to vibration in the new bond; (3) the 
repulsive reactions only appear likely to give ky* » ky in special 
circumstances, if the central atom is light or the rejsilsion im- 
pulsive. Examples are suggested in each category: (1) association 
reactions, (2) covalent — ionic reactions (e.g., alkali metal atom 
plus halogen or halide), (3) covalent reactions. It is noted that the 
second category shows particular promise of providing reactions 
suitable for use in a chemical laser. (Author) M.M. 


A65-200AS 

MEASUREMENT OF ENERGY TRANSFER IN MOLECULAR 
COLLISIONS. 

A. B. Call ear (Cambridge, University, Physical Chemistry Labora- 
tory, Cambridge, England). 

( Conference on Chemical Lasers, University of California , 

La Jolla, Calif. , Sept. 9-11, 1964.) 

Applied Optics, Supplement 2 , 1965, p. 145-170. 112 refs. 

Critical review of experimental data for four types of inter - 
molecular energy transfer in the gas phase: (1) exchange of vibra- 
tional energy, (2) interchange of vibrational and electronic energy, 

(3) exchange* of electronic energy, and (4) interchange of electronic 
and translational energy. The rate of exchange of vibrational energy 
between NO and a number of diatomic molecules has been measured 
by flash photolysis. It is stated that the probability of energy transfer 
decreases rapidly with increasing discrepancy between the vibra- 
tional frequencies of the two colliding molecules and that the results 
are in satisfactory quantitative agreement with predictions of the 
Schwartz, Slawsky, and Herzfeld theory. The spin-orbit relaxation 
of Hg(6 3 P), Hg^PjL + M - Hg(6 3 P Q ) + M*. was investigated by 
flash spectroscopy, and was shown to occur with M = N 2 , CO, H 2 O t 
or D 2 O. There is no systematic variation of quenching cross sec- 
tion with the minimum energy which cannot be converted to vibra- 
tion in the quenching molecule. It was suggested that, if a substan- 
tial transfer of electronic energy occurs - e.g., Na(3^P) + M — 
Na(3^S) + M*, the yield of vibrational energy in the quenching mole- 
cule is generally small. Quenching occurs because of a strong in- 
teraction between Na(3^p) and M which permits near-crossing of 
potential curves in the collision complex. It was pointed out that 
the apparent electronic relaxation time of a metal atom in a shock - 
heated gas will be approximately equal to the vibrational relaxation 


time if quenching produces a finite yield into any one of the vibra- 
tionally excited levels of the quenching molecule. Exchange of 
electronic energy between atoms was reviewed and it was shown 
that, to a first approximation, transfer occurs to minimize the 
change in internal energy. If several opportunities occur with 
AE <—1000 cm'*, the course of the energy transfer cannot be predicted 
either from the magnitude of AE or from the optical rules. The 
quenching of an excited atom by a polyatomic molecule depends on 
the reactivity of die latter, which again suggests that strong inter- 
action facilitates transitions between potential surfaces in the colli- 
sion complex. Hg(6 3 P 0 ) is curiously stable to collisions! deactiva- 
tion. The prohsHilitv rvf M^r+romr -translational energy transfer 
was shown to decrease rapidly with increasing magnitude of the 
energy to be transferred. It was suggested that several types of 
energy transfer conform approximately to the law log P » AAE + B, 
where P is the probability of transfer per collision and AE is the 
energy to be converted to translation. For fixed masses and tem- 
perature, A is the same constant for several different types of 
energy transfer, and B can be neglected except for vibrational 
exchange. (Author) M. M. 


A65*20069 

LASER POSSIBILITIES OF CHEMICALLY EXCITED MOLECULES 
FORMED WITH ATOMIC SPECIES. 

T. T. Kikuchi (General Motors Corp. , Defense Research Labora- 
tories, Santa Barbara, Calif.) and H. P. Broida (California, 
University, Santa Barbara, Calif. ). 

( Conference on Chemical Lasers, Unive rsity of California, 

La Jolla, Calif.. Sept. 9-11. 1964.) 

Applied Optics. Supplement 2 , 1965, p- 171-178. 30 refs. 

ARPA -Navy -supported research. 

Analysis of the factors influencing laser oscillation by the 
decay of excited molecules formed by a chemical reaction. The 
molecular system consists of three electronic levels, X, A, and B, 
listed in order of increasing excitation, of which the A level is 
preferentially populated by chemical reaction. Each of these states 
has its associated vibration -rotational levels. Effects of collision 
and rotational perturbation on depleting and on populating these 
levels are included in the analysis, which consists of solving the 
set of rate equations describing the growth of the various A and B 
states in conjunction with the condition for lasing. Electronically 
excited CN, (CN*), produced by an atomic nitrogen flame reaction 
is considered as an example. A possibility exists for lasing of 
CN* at infrared and red wavelengths provided that the reaction is 
kept at low temperatures (~77°K). Even then, it is necessary that 
the lower vibrational levels of the ground electronic state approach 
thermal equilibrium as soon as they are formed. A number of 
possible schemes for depleting the vibrational levels of the X states 
are discussed. (Author) M.M. 


A65-20070 

FLAME LASER - MODEL AND SOME PRELIMINARY EXPERI- 
MENTAL RESULTS. 

R. Bleekrode and W. C. Nieuwpoort (Philips* Gloeilampenfabrieken, 
Philips Research Laboratories, Eindhoven, Netherlands). 
( Conference cm Chemical Lasers, University of California , 

La Jolla, Calif., Sept. 9-11, 1964.) 

Applied Optics. Supplement 2 , 1965. p. 179, 180. 6 refs. 

Description of a simple model of a flame which reflects the 
characteristic requirements for the onset of laser action. A 
numerical example is given to demonstrate that a reasonable choice 
of the parameters used in the model leads to attainable pumping 
conditions. The reaction zone of low-pressure oxyacetylene flames 
is thought to be a suitable source of excitation of atoms and mole- 
cules. Excitation conditions of interesting species in this type of 
flame are briefly discussed together with recent experimental 
results. (Author) M.M. 


A6S-20073 

ATOMIC AND MOLECULAR FLUORESCENCE EXCITED BY 
PH OT ODISSOCIAT ION . 
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A65-20074 


R. N. Zare (National Bureau of Standards and Colorado* University, 
Joint Institute for Laboratory Astrophysics, Boulder, Colo. ) and 
D. R. Herschbach (Harvard University, Dept, of Chemistry, 
Cambridge, Mass.). 

( Conference on Chemical Lasers, University of California , 

La Jolla, Calif., Sept. 9-11, 1964.1 

Applied Optica, Supplement 2 . 1965, p. 193-200. 41 refs. 

AJEC -supported research. 

Consideration of molecular photodissociation which often 
produces fluorescence from electronically excited fragment atoms 
or molecules and of the possibility of maser action for some sys- 
tems. The factors which govern the fluorescence line strength 
and the Doppler width are briefly discussed. Some qualitative 
features of dissociative electron impact processes are compared 
with photodissociation. A bibliography of photodissociation processes 
which lead to electronically excited species is included. 

(Author) M. M. 

A 65-20074 

LASER ACTION IN RARE EARTH CHELATES. 

A. Lempicki, H. Samel son, and C. Brecher (General Telephone 
and Electronics Laboratories, Inc., Bayside, N.Y.). 

( Conference on Chemical Lasers, University of California , 

La Jolla, Calif., Sept. 9-11, 1964.) 

Applied Optics, Supplement 2, 1965, p. 205-213. 40 refs. 

ARPA-Navy -DOD- supported research. 

Review of the work on chelate lasers, with emphasis on the 
chemistry of the chelates, the spectroscopic properties of these 
compounds, and the properties of the laser. The discussion of 
the chemistry centers about the coordination found in these com- 
pounds and the species present in solution. The spectroscopic 
properties of the various species are compared from the point of 
view of achieving laser action. The kinetics of the fluorescence 
are discussed, and the calculation of the threshold for laser action 
is given. The characteristics of the laser output are described 
for different cavity geometries. (Author) M. M. 

A 65-2 00 7 5 

MECHANISM OF ENERGY TRANSFER IN SOME RARE-EARTH 
CHELATES. 

M. L. Bhaumik (Electro -Optical Systems, Inc., Pasadena, Calif.) 
and M. A. El-Sayed (Electro -Optical Systems, Inc., Pasadena; 
California, University, Dept, of Chemistry, Los Angeles, Calif.). 
( Conference on Chemical Lasers, University of California , 

La Jolla, Calif., Sept. 9-11, 1964.) 

Applied Optics, Supplement 2 , 1965, p. 214, 215. 6 refs. 

USAF -supported research. 

Discussion of the mechanism of energy transfer in rare-earth 
chelates, with a view to their application as laser material. It is 
shown that the optical pumping by energy transfer in some rare- 
earth 5-diketone chelates does not involve any inefficient process, 
although the energy migration occurs via the lowest triplet level 
of the ligand. (Author) M. M. 

A 65-20241 

INITIAL ENERGIES OF LASER -INDUCED ELECTRON EMISSION 
FROM W. 

Walter L. Knecht (USAF, Systems Command, Research and 
Technology Div. , Avionics Laboratory, Wright -Patter son AFB, 

Ohio). 

Applied Physics Letters, vol. 6, Mar. 15, 1965, p. 99, 100. 5 refs. 

Observation of high initial energies of electrons from tungsten 
illuminated by a Q- switched ruby laser. In the experiment de- 
scribed, the tungsten formed the cathode of a high-vacuum diode 
with a Kovar cylinder anode and a flat window. The generated 
diode signal showed an electron emission pattern with two peaks 
rather than a single peak per laser pulse. The first peak followed 
the laser pulse almost faithfully. The second peak trailed the laser 
pulse. The peaks had distinct ranges of rise and decay times. It 
is stated (hat the electron emission pattern of the signal does not 
change markedly when the tungsten target is moved by a few mil- 
limeters along its perpendicular axis. The pattern changes dras- 
tically, however, when the angle of the laser beam incident upon 
the tungsten target is changed by a few degrees. The observed 
changes are shown. It is noted that the analysis of the nature of 
the process underlying the electron emission pertaining to the first 
peak of the signal can be based on the following evidence; (1) the 
process is an instantaneous process. Electrons are emitted at the 


instant of laser beam impact; (2) the electrons possess high initial 
energies; and (3) the angle of the incident laser beam has a distinct 
effect upon the electron emission pattern of the signal. It is stated 
that this evidence seems to support the suggestion that the process 
can be identified as a direct laser field action. M. M. 


A65-20260 * 

ANOMALOUS DISPERSION OF LIGHT IN THE R LINES OF RUBY 
AND THE REFRACTION SHIFT OF THE SPECTRUM PRODUCED 
BY A LASER. 

I. S. Gorban and G. L. Kononchuk. 

( Optika i Spektroskopiia, vol. 17, Dec. 1964, p. 880-886.) 

Optics and Spectroscopy , vol. 17, Dec. 1964, p. 478-481. 8 refs. 

Translation. 


A65-20263 * 

THE 3 . 5 fi Xe-He LASER. 

E. P. Markin and V. V. Nikitin. 

( Optika i Spektroskopiia , vol. 17, Dec. 1964, p. 953, 954.) 

Optics and Spectroscopy , vol. 17, Dec. 1964, p. 519. Translation. 


A65-20326 * 

THEORY OF A CONTINUOUSLY OPERATING LIGHT GENERATOR 
LASER. 

A. L. Mikaelian, M. L. Ter-Mikaelian. and Iu. G. Turkov. 
(Radiotekhnika i Elektronika , vol. 9, Aug. 1964, p. 1357-1367.) 
Radio Engineering and Electronic Physics, vol. 9, Aug. 1964, 
p. 1119-1127. 11 refs. Translation. 


A65-20343 * 

EXPERIMENTAL INVESTIGATION OF THE ENERGY CHARAC- 
TERISTICS OF A RUBY LASER. 

A. L. Mikaelian, V. M. Gardash'ian, N. A. Sakharova, and 
Iu. G. Turkov. 

(Radiotekhnika i Elektronika . vol. 9. Aug. 1964, p. 1542-1545.) 
Radio Engineering and Electronic Physics, vol. 9, Aug. 1964, 
p. 1275-1278. Translation. 


A65-20510 # 

MEASUREMENT OF FLUCTUATIONS OF OSCILLATION FRE- 
QUENCY BY THE DELAY-LINE METHOD. 

V. S. Letokhov (Akademiia Nauk SSSR, FUicheskii Institut, 
Moscow, USSR). 

( Radiotekhnika i Elektronika, vol. 9, Sept. 1964, p. 1628-1633.) 
Radio Engineering and Electronic Physics , vol. 9, Sept. 1964, 
p. 1344-1349. 7 refs. Translation. 


A65-20744 

ATOMIC RELAXATION AND FLUCTUATIONS OF LASER PHOTONS. 
Jack Sarfatt (Photronics, Shaker Heights, Ohio). 

Optical Society of America, Journal , vol. 55, Apr. 1965, p. 455, 

456. 6 refs. 

Use of the fundamental rules of adding probability amplitudes 
in quantum mechanics to provide insight into the emission of photons 
by multiple -atom systems, and thus determine if there is a maximum 
mean number of photons that a laser can generate into a single co- 
herent state per unit time. A diagram is presented showing the 
ensemble -averaged mean-square deviation of the photon count, 
normalized to pure shot noise for a fixed observation time, as a 
function of photon output of a laser. The critical power can be 
estimated by solution of an exponential-growth equation. F*R.L. 


A65-20909 

THE POSSIBILITY OF USING COMBINED RESONANCE TO 
PRODUCE A MASER EFFECT. 
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A65-21299 


E. I. Rashba (Akademiia Nauk Ukrainakoi SSR, Inatitut Poluprovod- 
nikov , Kiev. Ukrainian SSR). 

(Fizika Tverdogo Tela , vol. 6, Oct. 1964. p. 3178, 3179.) 

Soviet Physic 8 - Solid State, vol. 6, Apr. 1965. p. 2538, 2539. 

15 refs. Translation. 

A65-20913 * 

CONTRIBUTION TO THE PROBLEM OF STABILITY OF A GIANT- 
PULSE LASER [DO PIT ANN IA PRO STIIKIST' NADSVITLOVOGO 
OSTSILIAT OR A], 

M. I. Kheifets (Akademiia Nauk Ukrains' koi SSR, Fiziko-Tekhnich- 
mi Institut, Kharkov, Ukrainian SSR). 

Ukrains* kii Fizichnii Zhurnal , voL 10, Feb. 1965, p. 128-134. 

7 refs. In Ukrainian. 

Derivation of expressions for the effects of radiative reaction 
on a giant -pulse laser in an anisotropic medium. Analytical equa- 
tions are provided which describe these effects in the absence of 
dispersion. From the equations it is apparent that under certain 
conditions radiation at normal and abnormal Doppler frequencies 
may vanish or lead to changes in the oscillations. V. Z. 


SPECTRUM OF A RUBY LASER WITH EXTERNAL SPHERICAL 
MIRRORS. 

V. K. Koniukhov, L. A. Kulevskii, A. M. Prokhorov, and A. K. 
Sokolov (Akademiia Nauk SSSR, Fizicheskii Institut, Moscow, 
USSR). 

( Akademiia Nauk SSSR. Doklady. vol. 158 r Oct. 11, 1964, 
p. 824-826.) 

Soviet Physics - Doklady , vol. 9, Apr. 1965, p. 875-877. 12 refs. 
Translation. 


GENERATION OF LIGHT HARMONICS IN SEMICONDUCTORS AND 
DIELECTRICS NEAR THE EDGE OF THE ABSORPTION BAND [O 
GENERATSII SVETOVYKH GARMONIK V POLUPROVODNIKAKH I 
DIELEKTRIKAKH VBLIZI KRAIA POLOSY POGLGSHCHENIIA]. 

A. M. Afanas'ev and E. A. Manykin (Moskovskii Inxhenerno- 
Fizicheskii Institut, Moscow, USSR). 

Zhurnal Eksperimental'noi i Teoreticheskoi Fiziki . vol. 48. Feb. 

1965, p. 483-487. 5 refs. In Russian. 

Analysis of the effect of formation of the second harmonic in 
the passage of laser light through a CdS crystal at temperatures of 
20° to 3Q0°C. This effect has been observed and studied by Miller, 
Kleinman, and Savage. Near the edge of the absorption band there 
occurs an increase in both the absorption and generation of the 
second harmonic, the source of which is a strong monochromatic 
electromagnetic wave of the fundamental frequency. It is shown 
that the absorption and generation depend in equal measure on the 
frequency, so that the resulting intensity of the second harmonic 
does not change appreciably. The intensity of the second harmonic 
depends on which of the two processes prevails. The results of the 
analysis are extended to the formation of the third harmonic in a 
7 V.P. 

aas. 

A65-21070 * 

STATISTICS OF OPTICAL -LASER EMISSION [O STATISTIKE 
1ZLUCHENUA OPTICHESKOGO KVANTOVOGO GENERATORA]. 

V. S. Letokhov and E. P. Markin (Akademiia Nauk SSSR. Fizicheskii 
Institut, Moscow, USSR). 

Zhurnal Eksperimental'noi i Teoreticheskoi Fiziki , vol. 48, Feb. 
1965, p. 770, 771. In Russian. 

Discussion of an experimental procedure developed to measure 
the probability density amplitude of the electric component of a 
laser radiation field. The amplitude distributions of the beat 
signals measured for oscillations at two different frequencies are 
presented in graphical form. V.P. 


A 65 -21071 * 

CHANGE IN NATURE OF RUBY -LASER RADIATION UNDER THE 
EFFECT OF PHTHALOCYANINE SOLUTIONS PLACED IN THE 
RESONATOR CAVITY [IZMENENIE KHARAKTERA IZLUCHENUA 
OPTICHESKOGO GENERATORA NA RUBINE POD VLHANIEM 
RASTVOROV FTALOTSIANLNOV, POMESHCHENNYKH V 
REZONATOR]. 


V. N. Gavrilov, Iu. M. Griaznov, O. L. Lebedev,, and A. A. 
Chastov. 

Zhurnal Eksperimental'noi i Teoreticheskoi Fiziki, vol. 48, Feb. 
1965, p. 772, 773. In Russian. 

Experimental investigation of the effect of concentration of 
several phthaiocyanine solutions on the radiation of a ruby User. 
Oscillograms of Laser radUtion for phthaiocyanine solutions of 
various optical density are given, together with an oscillogram of 
a single impulse for a specific phthaiocyanine solution. The 
oscillograms demonstrate that the otherwise random pulsations of 
the output radiation appear as one or several short intensive 
impulses, the number of which' increases with increasing trans- 
parency of the aoltition. V.P. 


A 65-210 77 

PROSPECTS FOR OPTICAL COMMUNICATION IN SPACE. 

B. C. Bowers (Plessey Co. /UK/ , Ltd. , Roke Manor, Herts. , 

British Communications and Electronics, voL 12, Apr. 1965, 
p. 222-227. 14 refs. 

Review of the possibilities for optical communications using 
Users in space, with emphasis on thenatural limitations involved. 
Difficulties associated with space optical communications are dis- 
cu««ed. and include background sunlight and the need for a highly 
stable transmitter pUtform. For a Moon-to-Earth communication 
system, the stability problems are almost eliminated, and design 
considerations for such a system are discussed. These include 
limitations of User power and bandwidth, and SNR and minimum^ 


A65-2H69 

SPECTROSCOPIC PROPERTIES OF ACTIVATED LASER CRYS- 
TALS. III. 

P. G&rlich. H. Karras, G. KStitz, and R. Lehmann. 

Fhysica Status Solidi , vol. 8, Feb. 1. 1965, p. 385-429 . 254 refs. 

Discussion of work on materials and operating procedures for 
lasers. Spectroscopic data on absorption, spontaneous fluorescence, 
and stimulated emission in actinides, transition-metal, and semi- 
conductor laser materials are presented. Laser arrangements, 
and procedures for light pumping, for the modulation and determina- 
tion of input and output power, and for testing for absorption and 
fluorescence are described. The general optical and thermal prop- 
erties of laser optical media axe reviewed. An extensive bibliogra- 
phy is included. P.K. 

A65-21256 

A SMALL, STABLE GAS LASER. 

J. Haisma, S. J. van Hoppe, H. de Lang, and J. van der Wal 
(Philips' Gloeilampenfabrieken, Philips Research Laboratories , 
Eindhoven, Netherlands). 

(Philips Technical Review , vol. 24, no. 3, 1962-1963.) 

Microtecnic, vol, 18, Dec. 1964, p. 313-315. 5 refs. 

Description of a small (10-cm active gas column) He-Ne gas 
User. The laser consists of a heavy cylindrical block of fused 
quartz with ends polished flat to within 0. 1(1 and with a hole 3 mm 
in diameter bored along the axis. Two f used-quartz blocks, 
polished to even closer limits and provided with interference 
mirrors (99% reflective inIR), are placed against the end of the 
cylinder where they give a vacuum-tight seal by adhesion alone. 
Charged with 85% He and 15% Ne (pressure 3 torr), the User is 
excited by a dc voltage between two electrodes. Photographs of 
various patterns of mode excitation are given; the patterns were 
viewed by applying the User output to a lead-oxide vidicon which in 
turn produces an output which can be viewed on closed-circuit TV. 


UNSTABLE OPTICAL RESONATORS FOR LASER APPLICATIONS. 

A. E. Siegman (Stanford University, Dept, of Electrical Engineering, 
Stanford, Calif.). 

IEEE, Proceedings, vol. 53, Mar. 1965, p. 277-287. 23 refs. 

Contracts No. AF 33(615)1411; No. DA-36-039-SC-90839. 

Simple geometrical analysis which describes the lowest-order 
transverse mode of any Urge -Fresnel -number optical resonator 
located in the unstable or high-loss region of the resonator mode 
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chart. Such resonators include, for example, resonators in which 
one or both of the mirrors are divergent spherical surfaces. The 
lowest mode in such a resonator is assumed to consist of two 
oppositely traveling divergent spherical waves which uniformly 
illuminate the end mirrors. The centers of curvature of these 
spherical waves do not, in general, coincide with the mirror centers 
of curvature, but are found by requiring that each center be the 
image of the other upon reflection from the appropriate mirror. 

The resonator losses are found from purely geometrical considera- 
tions, and are given by simple analytical expressions. These 
losses turn out to be independent of the mirror sizes, so that 
hyperbolic universal equiloss contours can be drawn on the resonator 
mode chart. The losses are said to agree well with more exact 
results obtained by Fox and Li for a few specific cases. Experi- 
mental results in good agreement with the analysis have been 
obtained using a ruby laser rod having a divergent spherical surface 
ground directly onto one end of the laser rod. Unstable resonators, 
particularly the Cassegrainian unstable configuration used in the 
experiments, appear potentially useful for diffraction output coupling 
applications, and possibly also for transverse mode control, in 
ruby and other high-gain lasers . (Author) M.M. 

A 65-21300 

A PROPOSED NOVEL METHOD FOR OBTAINING A NONSPIKING 
PULSED LASER. 

R. H. Pantell and H. E. Puthoff (Stanford University, Stanford, 
Calif.). 

IEEE, Proceedings , vol. 53, Mar. 1965, p. 295. 9 refs. 

Discussion of an approach to suppressing pulsed laser spiking. 

It is shown that the establishment of the proper initial conditions 
leads to a nonspiking output, and, in particular, a proposed method 
for implementing this approach is presented. The proposed tech- 
nique for eliminating spiking consists of providing the equilibrium 
photon density as threshold is reached. With this initial condition 
satisfied, spiking will not occur. This can be accomplished by 
using an auxiliary initiating laser which reaches threshold before 
the main laser. One possible configuration for obtaining the 
required initial photon density is shown. It consists of a segmented 
ruby rod composed of two sections, one of which has a lower 
threshold such as might be obtained by using a composite or clad 
rod. It is noted that the experimental results of several investigators 
indicate that the proposed method of operation is feasible. Of 
particular interest are the results on coupled lasers by Koester 
et al. , who were interested in the switching of neodymium-doped 
glass lasers for use as computer elements. They observed that, 
when one laser was coupled to another, the initial transient of the 
second was greatly reduced, and quenching of the first laser took 
place. It is pointed out that, although these results were not 
explained, it is reasonable to believe that they are a consequence 
of the mechanism described. This indicates that the control of 
spiking in a pulsed ruby laser can be accomplished by the 
suggested procedure and would result in a compact device requiring 
no external circuitry. M.M. 


A65-21303 

SATELLITE LASER RANGING EXPERIMENT. 

G. L. Snyder, S. R. Hurst, A. B. Grafinger, and H. W. Halsey 
(General Electric Co. , Missile and Space Div. . King of Prussia 
Pa.). 

IEEE, Proceedings , vol. 53, Mar. 1965, p. 298, 299. 

Discussion of laser ranging experiments performed with the 
Beacon Explorer B (S-66) satellite during the period from Oct. 9, 
1964 to Nov. 8, 1964. The data obtained were In the form of an 
entire time history of the received signal recorded on an oscillo- 
scope camera with Polaroid Type-410 film. A figure shows the beat 
picture of a laser signal return from the satellite that was obtained 
during the experimental period. At the range of the satellite, 
there exists a characteristic pulse. The signature of the laser 
return is due to the double pulse nature of the transmitted laser 
signal as shown in a figure. Return signals were not observed for 
all cases when the conditions would have predicted a return. It is 
stated that, although the cause for this is not known at this time, 
the effect is not unreasonable if the nonuniformity of the laser beam 
and the nonuniformity of the return beam from the satellite corner 
reflectors are considered. The mode of operation was to point the 


laser ranging system at points, separated by one minute of time, 
on the satellite ephemeris as supplied by NASA-GSFC. The equip- 
ment used is shown. It is noted that the initial results lend support 
to the techniques used in the analysis of the system design and 
demonstrate the feasibility of the construction of an operating laser 
tracking system for satellites. M.M. 

A65-21306 

REFLECTION OF RUBY LASER RADIATION FROM EXPLORER 
XXII. 

H. H. Plotkin, T. S. Johnson, P. Spadin, and J. Moye (NASA, 
Goddard Space Flight Center , Greenbelt, Md. ). 

IEEE, Proceedings , vol. 53, Mar. 1965, p. 301, 302. 

Description of reflected radiation detected from the Orbiting 
Beacon Explorer-B satellite, after it was illuminated by a Q-spoiled 
ruby laser. The laser transiniliei «ud telescope receiver were 
both mounted on a single pedestal of a modified Nike-Ajax radar 
system. In a figure, the first and third traces show laser reflec- 
tions received on the morning of Oct. 31, 1964, while the satellite 
was approaching its closest point, which would have corresponded 
to a time of flight of 6.25 ms. The system had the following 
approximate parameters; each laser burst had a total energy of 
0.8 joule contained within a divergence cone 1.2 rmlliradians in 
diam. ; the satellite had an effective retroreflecting area of about 
100 cm^ when viewed in the direction from which it was seen during 
the observations; due to a combination of diffraction effects and 
prism imperfections, light is reflected back from the cube-corner 
array in a divergence cone 0.1 milliradian in diam. at 35% intensity; 
the receiver was a 16-in. -diam. , 300-in. focal length telescope, 
a 10-A bandwidth interference filter, and a 9558-A photomultiplier. 

It is noted that these values would lead to an expected signal of 
about 450 photoelectrons at a range of 1000 km, or about the same 
size as the observed signals. M.M. 

A65-21321 

SINGLE MODE DIFFERENTIAL EFFICIENCY FOR CIRCULAR 
AND RECTANGULAR LASER DIODES. 

A. C. Scott (Wisconsin, University, Dept, of Electrical Engineering, 
Madison, Wis . ). 

IEEE, Proceedings , vol. 53, Mar. 1965, p. 315, 316. 

NSF-supported research. 

Discussion of expressions derived for the single mode outside 
differential quantum efficiency of the circular and rectangular 
geometries of laser diodes. The function for the circular diode is 
plotted in a figure for various ratios of radius to wavelength and 
compared with the corresponding relation for linear diodes. It is 
noted that considerably higher efficiency is predicted for the 
circular diode at lower values of reflectivity. This may have been 
observed by Arnold and Mayburg and occurs because a circular 
diode has twice the ratio of emitting edge to surface area as a 
linear diode with the same threshold current density. Circular 
diodes are less efficient at large values of reflectivity because the 
electric field amplitude becomes proportionately greater at the 
origin where it does not contribute to output. M.M. 

A65-21324 

IMPROVED MASER PERFORMANCE THROUGH PUMP MODULA- 
TION. 

R. D. Ray (Radio Corporation of America, Defense Electronic 
Products, Dept, of Applied Research, Camden, N.J.). 

IEEE, Proceedings , vol. 53, Mar. 1965, p. 318, 319. 

Discussion of the possibility of anticipating improved maser 
performance through gain stability if pump fluctuations are kept to 
a minimum by the elimination of two of four variables. Regulating 
the pump frequency by stabilizing the temperature of the associated 
klystron can be expensive, cumbersome, and even unreliable. 
However, since there is a relaxation time T associated with the 
pump transition, it is desirable to take an opposite point of view and 
rapidly vary the pump frequency about the desired frequency. As 
an example, a klystron with more than twice the power needefi for 
saturation, a 200-Mc electronic tuning range and modulated at a 
rate >1/T, is considered. A table enumerates some gain stability 
measurements with a comparison of modulated and CW operating 
modes. It is noted that frequency-modulating the pump also 
resulted in improved maser performance by increasing gain and 
bandwidth. A possible explanation is provided. It is pointed out 
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tha t another advantage accrues from the use of a swept pump. For 
the conventional case of a single unswept pump, an appropriate 
maser might give an instantaneous bandwidth of 10 Me or less. 
Measurements made while using a modulated klystron with a 200-Mc 
electronic tuning range show the instantaneous bandwidth* possible 
with one pump to be 40 Me at S-band and 80 Me at Oband. This is 
demonstrated in figures. M.M. 


NONMECHANICAL SCANNING OF LIGHT IN ONE AND TWO 
DIMENSIONS. 

R. Lipnick, A. Reich, and G. A. Schoen (Lockheed Aircraft Corp. , 
Lockheed Electronics Co. , Military Systems Div. , FU infield, 

N.J.). 

IEEE, Proceedings , vol. 53, Mar. 1965, p. 321. 

Consideration of laboratory work which has demonstrated 
fairly large-angle nonmechanical scanning of light, in one and two 
dimensions, through optical refraction by traveling acoustic waves. 

It is stated that, for appropriate value* of light beamwidth and 
acoustic frequency and with a suitable acoustic medium, substantial 
angular deflections can be obtained in a single pass of the light beam 
through the scanner. An acoustic scanner capable of deflecting in 
one and two dimensions was constructed and is shown. The trans- 
ducers were X-cut quartz resonant at one Me. The light source 
was the 6328-1 line of a helium-neon laser, with a beamwidth of 
2 mm. One-dimensional deflection achieved with the acoustic 
scanner is shown. The acoustic medium in this instance was 
silicone fluid and the optical path through the acoustic beam was 
l. 5 cm. It is stated that, when the two orthogonal transducers of 
the scanner are simultaneously excited, orthogonally propagating 
acoustic waves are generated. The light beam traverses the line, 
of intersection of the propagating acoustic beams, and the acoustic 
beams exert their effects independently upon the light. Therefore, 
the light beam is deflected independently in each orthogonal direc- 
tion. The number of resolution elements can be increased both by 
increasing the acoustic beam intensity and by decreasing the 
undeflected light beam diam. It is pointed out that the deflection 
angles discussed can be greatly increased by using post scanner 
divergent optics; however, the achievable resolution element* are 
not increased by this artifice. M.M. 


A6S-21335 

INFRARED LASER PREAMPLIFIER SYSTEM. 

F. Arams and M. Wang (Cutler -Hammer, Inc., Airborne Instru- 
ments Laboratory Div. , Deer Park, N. Y . ). 
tft.e, Proceedings , vol. 53, Mar. 1965, p. 329. 8 refs. 

Investigation of the use of an He-Ne laser preamplifier with 
substantial high gain. It utilized the very high gain transition at 
X * 3. 39 thereby permitting operation without regenerative re- 
flectors and thus yielding amplification over the full Doppler line- 
width. Measured improvements in the minimum detectable signal 
of 45 db (gross) and 32 db (net) were obtained relative to a room- 
temperature FbS detector. No amplifier noise was observed in the 
experiments and none should have been detectable as the analysis 
which is provided indicates. A 1. 2-meter He-Ne laser tube without 
reflectors was employed. The measured electronic gain of 45 db 
is said to be in reasonable agreement with the values reported. A 
3. 39-p oscillator chopped at 1.4 Gc was used as the coherent 
course. The detector was followed by a tuned amplifier with 6f = 

72 ca. A measurement was also made of the net sensitivity 
improvement due to the laser. A 32 -db net improvement was 
measured when, at the detector aperture plane, fee laser amplifier 
was substituted which had nearly equal aperture area, and was 
followed by the same PbS detector. M.M. 


RELATION BETWEEN QUANTUM AND SEMICLASSICAL DESCRIP- 
TION OF OPTICAL, COHERENCE. 

C. L. Mehta (Rochester, University, Dept, of Physics and Astron- 
omy, Rochester, N. Y. ) and E. C. G. Sudarshan (Bern, .University. 
Institute for Theoretical Physics, Bern, Switzerland). 

( Conference on Quantum Electrodynamics of High Intensity Photon 
Beams, Durham, N. C. , Aug/ 1964. ) 

Physical Review, 2nd Series, Section B, vol. 138, Apr. 12, 1965, 
p. B274-B280. 14 refs. 

Army- supported research. 


Re-examination of the problem of relating the semiclassical and 
quantum treatments of statistical states of an optical field. The 
case where the rule of association between functions and operators 
is feat of antinorms 1 ordering is studied in detaiL It is shown feat 
the distribution function for each mode corresponding to this case is 
a continuous bounded function and is also a boundary value of an en- 
tire analytic function of two variables. The nature of fee distribution 
for the normal -ordering rule of association and its relation to this 
entire function are discussed. It is shown that this distribution can 
be regarded as the limit of a sequence of tempered distributions in 
fee following sense: One can find a sequence of density operators 
which converges in the norm to fee density operator p^ of any 
given field (consisting of a single mode), such that each member of 
the sequence can be expressed in the form m j (s) | z^z J 
d^z, where i* * tempered distribution. (Author) A. B. K. 


ELECTROLUMINESCENCE AND LASING ACTION IN GaAs^Pi.*. 

M. Pilkuhn and H. Rupprecht (International Business Machines Corp. 
Thomas J. Watson Research Center, Yorktown Heights, N. Y. ). 
Journal of Applied Physics , vol. 36, Mar. 1965, p. 684-688. 26 refs. 
Navy -ARP A -DOD - supported research. . . . 

Study of the electroluminescence of Zn diffused diodea m forward 
and reverse bias. Emission spectra obtained for forward biasing 
showed a near -edge as well as a low-energy line. In fee composition 
range x > 0. 55, where the lowest conduction band minimum is at 
k = 0, moat photons are emitted in fee near -edge line. Lasing action 
could be observed in this range, and fee i shortest wavelength w **f e 
stimulated emission was obtained at 77°K was 6380 A. For x » » 

where fee lowest conduction band minimum is the (100) minimum, the 
low-energy emission become, dominant. The energy separation be- 
tween near -edge and low-energy line varies between 0. 4 and 0. 47 ev 
at 77°K depending on fee composition. This suggests feat the same 
defect is responsible for the low-energy emission in all these diodes 
(including GaAs and GaP). In reverse bias, near-edge emission and 
emission at higher energies than bandgap could be observed for 
x < 0, 55. The cutoff energy of the emission on the high-energy side 
was measured as a function of composition. It was found to vary m 
a manner similar to the variation of fee energy of the (000) conduc- 
tion band minimum. The external quantum efficiency of the forward 
bias emission drops sharply by two orders of magnitude at fee com- 
position x » 0. 55 when x is decreased. The efficiency of the reverse 




Stabilization of the He-Ne maser on the atomic line 

K^ifefshiinoda and AH Javan (Massachusetts Institute of Technology, 
Dept, of Physics, Cambridge, Mass.). 

Journal of AppUed Physics , vol. 36, Mar. 1965, p. 718-726. 5 re s. 

NASA- supported research. 

Application of an automatic feedback control for long-tarm fre- 
quency stabilisation of an He-Ne later at the center frequency of the 
atomic resonance. The length of ft. Fabry-Perotr.eonatori. mod- 
ulated at a low frequency with .mall amplitude. The fun damenftl. 
.econd harmonic, and third harmonic compete of 
frequency in the light output of the later are uaad to 
analea of the mirror,, the RF-excitation power input, and .the aepa 
“‘on of the mirror., re.pectiv.ly- The frequency etabtUty t. d«.r- 
mined by observing the photobeat between the outputs of two mdepen 
dently stabilized lasers. IsotopicaUy enriched samples of Ne are 
used in the two User* with one of them enriched in Ne-20 and the 
other in Ne-22. The optical output of a laser stabilized in this man- 
ner is frequency moduUted, and the center frequency has been found 
to be stable to several parts in 10 10 over very long P«iod». 


A65-21624 

SELF-INDUCED OSCILLATIONS IN THE STIMULATED LIGHT 
EMISSION FROM GaAs INJECTION LASERS. 

R. S. Levitt and M. H. Pilkuhn (International Business Machines 
Corp., Thomas J. Watson Research Center, Yorktown Heights, 

Journal of Applied Physics , vol. 36, Mar. 1965, p. 859. 5 refs. 
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Occurrence of self-induced oscillations in the output of a Fabry- 
Perot-type GaAs injection laser operated with long current pulses at 
a current considerably above the lasing threshold. Such oscillations 
appear rather suddenly at a particular current which is usually 1. 5 to 
2. 2 times the threshold current at 77°K. Upon further increase in 
current, the amplitude of the oscillations decreases again until they 
disappear completely. The frequency of the oscillations was found 
to vary with temperature; cooling the liquid nitrogen bath from 77°K 
to 63°K resulted in a frequency change from 6 to 8 Me. It was diffi- 
cult to induce oscillations at liquid helium temperatures, but 0. 8 Me 
oscillations at 8410 A were induced in one diode when the current den- 
sity reached 3. 5 times threshold. The shape and amplitude of the 
oscillations were found to depend on environment; oscillations could 
not be induced in vacuum at slightly above 77°K but were observed in 
liquid nitrogen and in liquid oxygen (90°K). It is suggested that local 
current or temperature instabilities occurring at certain critical cur- 
rent densities might be responsible for the effect. D. H. 


A65-21625 

STIMULATED EMISSION IN AN EUROPIUM CHELATE SOLUTION 
AT ROOM TEMPERATURE. 

Erhard J. Schimitschek, John A. Trias, and Richard B. Nehrich, Jr. 
(U. S. Navy, Electronics Laboratory, San Diego, Calif.). 

Journal of Applied Physics , vol. 36, Mar. 1965, p. 867, 868. 6 refs. 

Determination of the effect of temperature and concentration on 
threshold pump energy when laser action is obtained in a europium 
chelate of the composition Eu{BTFA) 4HPyrr. (BTFA stands for 
benzoyltrifluoroacetone and Pyrr stands for pyrrolidine). Solutions 
of this material in acetonitrile were transferred into a capillary 
laser cell, placed inside an elliptical laser head, and tested for stim- 
ulated emission. Spiking, line narrowing, and beam collimation were 
noted; the laser wavelength (6U8|) showed no apparent dependency on 
concentration or temperature. Threshold energy decreased with both 
decreasing temperature {due to reduced fluorescence linewidth, higher 
quantum efficiency, and better optical quality) and decreasing con- 
centration. The minimum concentration necessary for laser action 
was 1. 5 x 10 moles/liter. The work of Winston et al. with a simi- 
lar Eu-chelate solution is described briefly. D. H. 

A65-21626 

POWER SENSITIVE OPTICAL SWITCH FOR THE CONTROL OF 
HIGH BRIGHTNESS LASER PULSES. 

Richard G. Tomlinson (Ohio State University, Dept, of Electrical 
Engineering, Antenna Laboratory, Columbus, Ohio). 

Journal of Applied Physics , vol. 36, Mar. 1965, p. 868-870. 

Contract No. AF 33{657)-10824. 

Description of an optical switch which operates directly on the 
laser pulse by abruptly cutting it off when a selected power level is 
reached. The laser beam is brought to a focus by one lens and re- 
collimated by a second; a high power density is created at the focal 
region immersed in a gas or & liquid, argon being used in the de- 
scribed experiments because of its flat breakdown characteristics. 

For each particular case of gas composition and pressure there 
exists a breakdown threshold. If the maximum power density in the 
focal region is below this threshold value, the laser pulse passes 
through the system with negligible attenuation; otherwise, a dense 
and turbulent plasma and a shock wave are generated which severely 
attenuate any further laser energy entering the system until recom- 
bination and diffusion have dissipated the plasma. With proper design, 
the optical switch can be constructed so as to produce little degrada- 
tion of the spatial coherence of the laser beam and, thus, can be in- 
corporated inside the laser cavity as a self-repairing optical fuse to 
protect laser components from damage. D, H. 


A65-21627 

CONTINUOUS ROOM -TEMPERATURE Nd 3+ : CaMo0 4 LASER. 

R. C. Duncan (Radio Corporation of America, RCA Laboratories, 
Princeton, N. J. ). 

Journal of Applied Physics , vol. 36, Mar. 1965, p. 874, 875. 8 refs. 

Research sponsored by the Radio Corporation of America; Contract 
No. AF 33(615)-1096. 

Continuous laser action observed in NdNb0 4 :CaMo0 4 crystals at 
77°K and at room temperature. The crystals, about 1 in. long and 
3/32 in. in diam. and of good optical quality, were grown by the 


Czochralski technique by Brixner at Dupont. The strongest fluores- 
cent lines, lying in the 1. 07- ^ region, are due to 4 F3/2‘ to *' 4l u/2 
transitions. Laser tests were conducted in the center of a helical GE 
FT -524 flash lamp and also (in both pulsed and CW modes) at the fo- 
cus of a system using an E.G. and G. FX-33 flash lamp and an AH -6 
Hg lamp with a spherical mirror. The quasi- continuous and CW thresl 
olds for the 1. 067 line at 77°K were 530 and 850 watts, respectively. 
It is not yet understood why the 1. 061- M and the lower threshold 
1. 067- transitions show simultaneous laser oscillations in pulsed 
but not in CW operation at 77°K. Considerably higher power than the 
Pr ^+ Wlt expected when the output coupling and the 

Nd concentration are optimized. D. H. 

A65-21654 

SINGLE -ATOM COHERENCE EFFECTS IN MEASUREMENT OF 
SPONTANEOUS EMISSION LINE WIDTHS IN A HIGH -GAIN Ne 
LASER. 

David F. Hots (Hughes Aircraft Co., Research Laboratories, 

Malibu, Calif.). 

Applied Physics Letters , vol. 6, Apr. 1, 1965, p. 130-132. 7 refs. 

Description of the use of single -atom coherence effects for 
measuring the spontaneous -emission linewidths of amplifying laser 
transitions. These effects involve the mixing of discrete atomic 
states, with definite phase relations between the states. Observa- 
tions are made on the variation in intensity of plane -polarized light 
transmitted through a high-gain 3.39-y Ne laser amplifier, for 
which the Zeeman levels of the amplifying transition are mixed in 
a zero-field-level crossing. The spontaneous -emis sion linewidth is 
found to be 44 ±4 Me. Resolutions on the order of several times 
10® are possible with the techniques described. P.K. 

A65-21656 

OPTICAL RESONATOR EFFECTS ON THE POPULATION DISTRIBU- 
TION IN He-Ne GAS LASERS DETERMINED FROM SIDE LIGHT 
MEASUREMENTS. 

Armand L. Waksberg and Allan I. Carswell (RCA Victor Co., Ltd., 
Research Laboratories, Montreal, Canada). 

Applied Physics Letters , vol. 6, Apr. 1, 1965, p. 137, 138. 

Research supported by the Canadian Directorate of Industrial Re- 
search. 

Description of a method for observing the direct effect of laser 
oscillations on the population distribution in the discharge of a gas 
laser. The method uses the radiation emitted through the side 
walls (the so-called "side-light") of the laser discharge tube. A 
phase -lock amplifier is used to correlate small changes in the side 
light intensity with the off-and-on switching of the laser beam. By 
scanning wide spectral ranges, the phase-lock technique can provide 
quantitative information about the various levels being affected by 
the laser mechanism. P.K. 


A65-21657 

THE EFFECT OF SPATIAL MODULATION OF PUMP LIGHT ON 
THE LONGITUDINAL -MODE SPECTRA OF RUBY LASERS. 

V. Evtuhov "(Hughes Aircraft Co. , Research Laboratories, Malibu, 
Calif.). 

Applied Physics Letters, vol. 6, Apr. 1, 1965, p. 141, 142. 6 refs. 
Contract No. AF 33(657 )-11650. 

Study of the effect that partially shielding a ruby laser rod 
from the pump light has on the longitudinal mode spectra of the 
laser. Various portions of a 1 -in. -long, 3-mm-diam. ruby rod 
were shielded with metal bands 1-mm to 4-mm long. The rod, 
with silver reflectors, was placed in an elliptical cavity and 
pumped with a linear xenon flash lamp. The output spectra, 
as observed with a Fabry -Perot interferometer for laser levels up 
to about 15% above threshold, are presented for various shielding- 
band arrangements . P.K. 

A65-21662 * 

EIGENSTATES OF POLARIZATION IN LASERS. 

H. de Lang (Philips' Gloeilampenfabrieken, Philips Research 
Laboratories, Eindhoven, Netherlands). 

Philips Research Reports , vol. 19, Oct. 1964, p. 429-440. 16 refs. 

A description of the two eigenstates of polarization which occur 
repetitively in a multiple-pass interferometer containing aniso- 
tropic elements. In the absence of amplitude anisotropy, these two 
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eigenstates are orthogonal and have equal losses. Common ampli- 
tude anisotropies are linear polarizers, based on either linear 
dichroism or reflection anisotropy. For practical problems, 
representation with the aid of the Poincare sphere is very useful, 
although the matrix representation gives a fully adequate description 
of the polarization phenomena and can be used for numerical 
calculations. The principles of eigenstates are illustrated by two 
examples, one concerning a planar laser in a weak longitudinal 
magnetic field and the other concerning the frequencies of a ring 
laser in a magnetic field, which is a very sensitive instrument for 
testing the reasoning that the path length is equally isotropic for 
the two oppositely traveling waves. D.P.F. 


A4S-2W0S * 

POLARIZATION OF LASER 
IZLUCHENUA LAZERA). 


RADIATION [POT .IARIZATSOA 


Optika i Spektroskopiia, vol. 18, Feb. 1965, p. 258-266. 7 refs. 

In Russian. 

Analysis of two laser radiation components polarized in mutual y 
perpendicular directions. Assuming that one component is dominant, 
relations are derived linking the intensity with the dipole moment 
anisotropy *.nd the pumping power. Resonators with plane and 
spherical reflectors are considered. The angular and spectral- 
energy distributions of the weaker component are found. 


A45-21S10 * 

PROPERTIES OF GAS LASERS CONTAINING OXYGEN /NOB DE- 
GAS MIXTURES [O NEKOTORYKH OSOBENNOSTIAKH GAZOVYKH 
KVANTOVYKH GENERATOR OV NA SMESIAXH KISLORODA 
S BLAGORODNYMI GAZAMI]. 


S. G. Rautian and P. L. Rubin. 

Optika i Spektroskopiia, vol. 18. Feb. 1965, p. 326-328. 9 refs. 

In Russian. 

Theoretical examination of ♦ N e and02 + Ar laser ope rati on unde 
excitation of the level OI3 3 P through collision -induced dissociation 
of oxygen. The spontaneous -emission components corresponding 
to the fine structure of the transitions 3 3 P£ f ^ 0 “• ***** keen 

found to have an anomalously large bandwidth {3 x 10° cps); the 
radiation bandwidth is at least an order lower, while the Doppler 
. width, calculated for a Maxwellian velocity distribution at T * 370°K, 
is only 1.2 x 10^ cps. In the case of 3 3 Pj -» 3 3 Sj, the oscillation 
frequency is found to be shifted {by 2 x 109 cps) with respect to the 
m»Timnm of the spontaneous emission, while, in spite of the fact 
that amplification at 3 3 Fj — 3 3 Sj is above threshold, no oscillation 
on thi* transition is observed. These peculiarities are explained 
by a recalculation of the excited -atom distribution 

with inclusion of a translational energy contribution that is sub- 
stantially greater than kT. W.M. R. 


A65-2IB1 1 * 

SPECTROSCOPIC APPLICATIONS OF GAS LASERS [SPEKTRO- 
SK0FICHESKIE FRIMENENIIA GAZOVYKH KVANTOVYKH 
GENERATOROV}. 

G. G. Pe trash and S. G. Rautian. 

Optika i Spektroskopiia. vol. 18, Feb. 1965, p. 336, 337. In 
Russian. 

■ Proposed method for calculating the probabilities of spontaneous 
transitions m -*j, n - k, from the flux ratio • ni j/4 tl j t oscillation 
cutoff. Ordinary spectroscopic methods can provide the product 
^ (Nm ~ <8m/*n) N nl- At charge intensity or gas 

pressure, the oscillations cease, the populations of the upper levels 
tend to equalize, and the ratio N m /N n approaches unity. Considering 
this, formulas are derived for calculating and the ratio 

Ajjjj/Ajjfc. It is shown how the absolute magnitudes of these probabil- 
ities may also be found. W.M.R. 

A65.2U73 

STABILITY CONSIDERATIONS FOR A Rb 87 MASER OSCILLATOR. 

P. Davidovits and R. Novick (Columbia University, Columbia 
Radiation Laboratory, New York, N-Y.). 

(Institute of Electrical Electronics Enzincers, In ternational 
Convention, New York, N.Y., Mar. 22-26, 1965.1 
IEEE International Convention Record , vol. 13, pt. 5, 1965, p. 2- 
6. 10 refs. 

Contract No. DA-36 -039-SC -90789. 


Discussion of self -sustained oscillation obtained in an 
optically pumped rubidium maser operating at the Rb 87 hyperfine 
transition frequency of 6B35 Me. The entire apparatus can be 
mounted within the volume of one cu ft. The operating temperature 
is 60°C, and the overall power consumption is only a few watts. 

The anticipated long-term stability is one part in 10*2. Preliminary 
estimates also indicate that the device has far better short-term 
stability than any other existing frequency standard. The basic 
principles of the rubidium maser are explained, and the factors 
affecting the stability of oscillation are examined. (Author) M. M. 


A65-21S79 

PIEZOELECTRIC DETECTION OF LASER PULSES WITH 
CADMIUM SULPHIDE THIN FILMS. 

M. S. Brums and M. F. Velghe (Centre National de la Recherche 
Scientifique, Bellevue, Seine -et -Oise, France). 

(Institute of Electrical and Electronics Engineers, International 
Convention, New York, NLY~. , Mar. 22-26, 19657) 
nrirr International Convention Record , vol. 13, pt. 5, 1965, p. 17- 
20. 17 refs. 

Consideration of the possibility of processing evaporated CdS 
thin films to act as piezoelectric transducers for detecting laser- 
induced elastic vibrations. High sensitivity, fast, piezoelectric 
response of CdS thin films is demonstrated by the detection of 
e lactic vibrations induced in air by an unfocused ruby laser beam, 
suggesting applications to pulse !*■« demodulation techniques. 

(Author) M.M. 


A45-21S74 

FM LASER OSCILLATION - THEORY AND EXPERIMENT. 

S. E. Harris, O. P. McDuff (Stanford University, Dept, of 
Electrical Engineering, Stanford, Calif.), and Russell Targ 
(Sylvania Electric Products. Inc. , Sylvania Electronic Systems 
Div. , Electronic Defense Laboratories, Mountain View. Calif.). 
(Institute of Electrical and Electronics Engineers, International 
Convention, New York, N.Y., Mar. 22-26, 19657) 

XEEE international Convention Record , vol. 13, pt. 5, 1965, p. 21- 
26. 12 refs. 

Contracts No. AF 33(657)-lU44; No. AF 33(615)-1938. 

Consideration of a type of laser oscillation wherein the laser 
modes oscillate with approximately FM phases and nearly Bessel 
function amplitudes , and thereby comprise the sidebands of a 
frequency-modulated light sigbhl. This type of FM oscillation is 
induced by an intracavity phase perturbation which is driven at a 
frequency which is approximately, but not exactly, that of the a xi a l 
mode spacing. The resulting laser oscillation frequency may, in 
effect, be swept over the entire Doppler line width. A first-order 
theory, some experimental results, and an interesting application 
are considered. (Author) M.M 


A65-21991 

THE DARK SIDE OF THE LASER. 

j. J. Schlickman and R.H. Kingston (Massachusetts Institute of 
Technology, Lincoln Laboratory, Lexington, Mass. ). 

Electronics , voL 38, Apr. 19, 1965, p. 93-98. 7 refs. 

Description of a dosimeter that measures the energy of a re- 
flected laser pulse, developed as a safeguard against eye damage. 
Readings of die dosimeter will tell when the radiation has reached 
the danger level. Data obtained from experiments on eye damage in 
rabbits were used to develop and calibrate the laser dosimeter* The 
device is named pulsed laser dosimeter because it measures the to- 
tal energy exposure per laser pulse and utilizes a modified gamma- 
radiation dosimeter as a high -impedance voltmeter. In addition, 
the observer is provided with an absolute means of deter minin g the 
radiation dosage, since the calibrated scale ie a linear function of 
energy density. The instrument' b dynamic range encompasses all 
the known normal mode lasers operating within the S-l spectral re- 
sponse (6, 000 to 10, 000 X) of the detector. Provisions have not been 
made, however, for work with Q-spoiled lasers, which produce pulses 
having a rise time of 0. 5 to 1 nanosecond, and a duration of only a 
few nanoseconds. This is said to be due to design difficulties and to 
a lack of quantitative data about such lasers. M.M. 
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A65-21 954 


A65-21954 

LIGHT ON THE LASER'S FUTURE. 

T.H. Maiman {Korad Corp. , Santa Monica. Calif.). 

Electronics , vol. 38, Apr. 19, .1965, p . 119-121. 

Discussion of the future possibilities and practical applications 
of the laser. The subjects considered are: (1) theory and practice, 

(2) optically pumped solids, (3) semiconductor lasers, (4) ancillary 
equipment, and (5) future applications. M. M. 

A65-22206 

GAS -PHASE LASER AS A SOURCE OF LIGHT FOR AN OPTICAL 
DIFFRACTOMETER. 

G. Harburn, K. Walkley, and C. A. Taylor (Manchester College 
of Science and Technology, Physics Dept., Manchester, England). 
Nature , vol. 205, Mar. 13, 1965, p. 1095, 1096. 

Description of the use of continuous -output gas -phase laser* 

.as small -bandwidth sources of light for optical diffractometers. 

The improvement in resolution that an He-Ne laser offers over the 
usual combination of mercury-vapor lamp and interference filter 
is described. By focusing the output of the laser on the pinhole of 
the diffractometer, the necessary brightness is easily obtained 
with an extremely small bandwidth. For laser outputs of about 
3 mw, photographic exposures can be obtained which are comparable 
to those for a 250-watt compact-source mercury-vapor lamp in 
conjunction with a 70-i bandwidth interference filter. P. K. 


A65-22463 

INFRARED EMISSION OF CO AND C0 2 , AND A CONTINUOUS 
CO z LASER BY DIRECT ACTION OF A HIGH-FREQUENCY EX- 
CITATION [EMISSION INFRAROUGE DE CO ET CO z ET LASER 
CONTINU A C0 2 PAR ACTION DIRECTE D'UNE EXCITATION 
HAUTE FREQUENCE]. 

Pierre Barchewitz, Lucien Dorbec, Robert Farrenq, Alain 
Truffert, and Philippe Vautier (Paris, Universite, Laboratoire 
d'Infrarouge, Chimie Physique, Orsay, Seine-et-Oise; Societe 
Anonyme des Telecommunications, Laboratoire de Physique, 

Paris, France). 

Academic des Sciences (Paris), Comptes Rendus , vol. 260, no. 13 
Mar. 29, 1965, p. 3581, 3582. In French. 

Study of the vibrational emission of CO and C0 2 toward 4. 5j*, 
produced by direct high-frequency excitation of pure or mixed 
gases, with discussion of its application to the production of a 
continuous COj laser emission towards 10. (vibrational transition 
00°1 - 10°0) of lines of the branch P, the most intense of which is 
the P(20) line. The laser has a power of the order of 0, 1 watt. 

F. R. L. 

A65-22501 # 

APPLICATIONS OF A GAS LASER TO AERODYNAMIC TESTING. 
Koichi Oshima, Masao Yamamoto, Katsutaka Sugaya, and Yuko 
Oshima. 

Tokyo, University, Institute of Space and Aeronautical .Science, 
Bulletin , vol. 1, Jan. 1965, p. 1-27. In Japanese. 

Description of the highly successful application of a He-Ne gas 
laser to conventional schlieren methods and Mach-Zehnder inter- 
ferometry. The high brightness of the laser light source permits 
such sensitive schlieren photography that the maximum sensitivity 
obtained is actually limited by diffraction of the laser light beam 
due to the models. The high monochromaticity and brightness make 
adjustments of Mach-Zehnder interferometers very easy, and high 
quality interferograms can be obtained for fields with very large 
optical path differences (millions of fringe shifts). Such high 
interferency of the laser light in Mach-Zehnder interferometry 
suggests several new applications, such as measurement of tem- 
perature fields in transparent liquids or solids, and strain analyses 
of solid models. A few other laser applications to gasdynamic 
testing are proposed, including heterodyne detection of two laser 
light beams in order to analyze the interference between light waves 
and plasmas. (Author) D. H. 

A65-22614 

EYE PROTECTION AGAINST LASERS. 

C. H. Swope and C. J. Koester (American Optical Co., Southbridge, 
Mass.). 

(Optical Society of America, Spring Meeting, Washington. D . C., 

Apr. 1964. ) 

Applied Optics, vol. 4, May 1965, p. 523-526. 6 refs. 


Calculations from published data on threshold dosage for an 
observable retinal lesion to determine the attenuation required to 
protect the human eye against pulsed laser radiation. Several 
highly attenuating filters were evaluated in terms of the maximum 
laser energy against which they provide protection. Because of 
their very high absorption, some of the filters were found to break 
or craze at relatively low energies. A solution to this problem 
which provides eye protection against an Nd-doped glass laser 
delivering up to 740 J in an impact area 5 mm in diameter on the 
filter is described. Several suggestions are made for protecting 
the eyes of personnel working with lasers. (Author) F.R. L. 


A65-2261 5 

GAIN NARROWING IN A LASER AMPLIFIER. 

David F. Hotz (Fresno State College, Dept, of Physic#, Fresno, 
Calif.). 

Applied Optics, vol. 4, May 1965, p. 527-530. 

Observation of the phenomenon of gain narrowing of an in- 
homogeneous ly broadened line in stimulated emission. Good agree- 
ment with theory was found. The effect was observed by measuring 
the variation in gain across the amplifying line using a fixed fre- 
quency laser oscillator and a tunable single -pass laser amplifier. 

(Author) F.R. L. 


A 65*226 16 

LASER EMISSION LINES AND MATERIALS. 

Albert J. Bevolo (Washington University, Dept, of Physics, St. 
Louis, Mo.) and William A. Barker (Santa Clara, University, 

Dept, of Physics, Santa Clara, Calif.). 

Applied Optics , vol. 4, May 1965, p. 531-543. 92 refs. 

Display of data on many of the laser materials reported in the 
literature up to May 1964. The first section contains a list of laser 
emission lines arranged according to increasing wavelength along 
with the corresponding active ion and host material. The second 
section contains information on parameters pertinent to laser per- 
formance. In both sections each line is referenced. No attempt 
has been made to include the wavelengths generated by second 
harmonics or the Raman effect. In this tabulation the total number 
of laser lines considered is 357. These lines originate from 65 
laser systems. This catalog is intended to be of special use to 
research workers in the life sciences who may not be familiar with 
the range of laser frequencies now available. (Author) F.R.L. 


A65-22619 

THE OPERATIONAL CHARACTERISTICS OF A CW Nd : CaWO 
LASER IN THE RANGE OF DRY ICE TO ROOM TEMPERATURE. 

H. R. Aldag, R. S. Horwath (Sperry Rand Corp., Sperry Gyroscope 
Co., Electro -Optics Group. Great Neck, N.Y.), and C. B. Zarowin 
(Laser, Inc., Briarcliff Manor, N.Y.). 

( Optical Society of America. Spring Meeting, Washington, D.C . , 

Apr. 1964. ) 

Applied Optics, vol. 4, May 1965, p. 559-563. 

USAF-supported research. 

Discussion of the operational characteristics of a continuous - 
wave Nd:CaW0 4 laser in the range of dry ice to room temperature. 
The experimental results are compared with the predicted equations 
for power output and threshold power. It has been found that output 
power is a linear function of absorbed pump power as predicted from 
the rate equations for a four -level laser medium. The threshold 
equation agrees qualitatively with the experimental results in that 
it decreases with decreasing temperature due to the consequent 
narrowing of the fluorescent line -width. The threshold condition 
has been used to indicate the quantities that must be monitored to 
optimize the crystal preparation and growth conditions. ^Continuous - 
wave operation has been obtained with an ac and dc pump lamp. 

(Author) F.R.L. 


A65-22620 

GAS MIXTURES AND PRESSURES FOR OPTIMUM OUTPUT POWER 
OF RF-EXCITED HELIUM-NEON GAS LASERS AT 632.8 NM. 
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A65-22932 


KUiu D. Ifttlnu aad Karl F. Naflln (National Bortau of Standard* , 
Washington. D. C. ). 

Applied Optica, vol. 4. May 1945. p. 565-567. 

Experimental establishment of conditions for optimum laser 
action. Two laser discharge tubes, of 50 -cm length and 3 -mm and 
5 -mm i.d. , respectively, were filled with three different mixtures 
of helium and neon at varying total pressures.' The gas fillings for 
which the two tubes yielded optimum action under rf excitation in a 
60-cm confocal cavity at 632.8 nm were a 7:1 gas mixture at 2.3 
torr for the 3 -mm tube, and a 9: 1 mixture at 2. 0 torr for the 5 -mm 
tube. The 3 -mm tube was found to be superior in peak output power 
and ease of adjustment of the laser. (Author) F.R.L. 


A65-22421 

CHARACTERISTICS OF A SIMPLE SINGLE-MODE He-Ne LASER. 

K. M. Baird, D. S. Smith, G. R. Hanes (National Research Council, 
Div. of Applied Physics , Ottawa, Canada), and S. Tsunekane 
(Government Mechanical Laboratory, Tokyo, Japan). 

Applied Optics, vol. 4, May 1965, p. 569-571. 

Development of a simple laser system which is useful in metro- 
logical applications. The emission is a single frequency at 0.63 M. 
stable to the order of five parts in 10®. The output is aboue 50 
sufficient for most interferometric metrology. (Author) F.R.L. 


AA5-22422 

VISIBLE AND UV LASER OSCILLATION AT 118 WAVELENGTHS 
IN IONIZED NEON, ARGON, KRYPTON. XENON, OXYGEN, AND 
OTHER GASES. 

William B. Bridges and Arthur N, Chester (Hughes Aircraft Co. , 
Research Laboratories, Malibu, Calif.). 

Applied Optics, vol. 4, May 1965, p. 573-580. 21 refs. 

Observation of laser oscillation at one hundred and eighteen 
wavelengths in ionized neon, argon, krypton, xenon, oxygen, and 
other gases in the spectral range 2677 I to 7993 i. Of these lines, 
ninety-six have been definitely identified, and arise from singly, 
doubly, and triply ionized atoms. A 2-m, pulsed dc discharge was 
employed. Measured and calculated wavelengths and level classifica- 
tions are tabulated. The majority of the laser lines observed are 
shown by comparison with calculated relative line strengths to be 
the strong lines predicted by L r S coupling that possess lower levels 
optically connected to the ion ground state. The rules AS ■ 0, AJ ■ 

AL * +1 are reasonably well obeyed, although violations of L-S 
restrictions on core change and multiplicity are also observed. 
Evidence of upper level population by electron collision with ground- 
state ions is presented. The time dependence of laser output under 
pulsed excitation is discussed. (Author) F.R.L. 


A65-22624 

INTERDEPENDENCE OF THRESHOLD, FILAMENT POSITION, 

AND EFFICIENCY IN A LINEARLY PUMPED RUBY ROD. 

Eugene W. Sucov (Westinghouse Electric Corp. , Research Labora- 
tories, Pittsburgh, Pa.). 

Applied Optics, vol. 4, May 1965, p. 593-596. 8 refs. 

Use of a ruby laser rod to map the distribution of light intensity 
generated by a flash lamp inside a cylindrical reflecting cavity. A 
fairly sharp focal region is found, but not at the expected location. 
The location of the real focal region, which is identified by minimum 
threshold and central lasing spot, is controlled by small changes in 
geometry. Energy conversion efficiency increases by about 40% 
when a laser rod is placed such that its center is coincident with the 
real focal region. A simple model is proposed to explain die motion 
of the lasing filament within the rod as the rod itself is moved within 
the sharply focused radiation field. A detailed test of this model 
shows good agreement with measurements . (Author) F.R.L. 


A65-22625 

IMMERSION LIQUIDS FOR RUBY LASERS. 

M. E. Graham, B. I. Davis, and D. V. Keller (Northrop Corp. , 
Ventura Div. , Newbury Park, Calif. ). 

Applied OpticB, vol. 4, May 1965, p. 613-615. 6 refs. 


Results of a search for high index of refraction liquids suitable 
for immersion of ruby crystals in high-energy lasers. One liquid, 
SnCl 2 * 2 H 20 in glycerin, is reported which can exactly match the 
index of ruby (1.76) and which, at the same time, is stable to the 
flash -lamp environment and transparent at the ruby pumping and 
lasing wavelengths. Another liquid, saturated aqueous SnCl 2 * 2H 2 0, 
has a slightly lower index (1.60), but is more generally useful 
because of its low viscosity. Eight additional liquids with indices 
in the range from 1.43 to 1. 54 are reported, and tables are included 
which list the relevant properties of all of the liquids considered. 

(Author) F.R.L. 


A65-22626 

A COMPACT PULSED GAS LASER FOR THE FAR INFRARED. 

L. N. Large and H. Hill (Services Electronics Research Laboratory, 
Baldock, Herts., England). 

Applied Optics, vol. 4, May 1965, p. 625, 626. 

Description of a compact sealed -off laser based on a 4.8-m 
tube as a convenient source of stimulated emission in the far IR. 

The source was designed to operate at 27. 9ji to take advantage of 
the strong oscillation obtained from the pulsed water vapor discharge 
at this wavelength. After operation of one of these lasers for 30 hr 
at 100-cps repetition rate, corresponding to300 hratl0 cps, the peak 
output power was unchanged from that initially measured. 

F.R.L. 


A65-22627 

DETERMINATION OF ELECTRON -BEAM PENETRATION IN 
LASER CRYSTALS. 

M. StLmler (U.S. Naval Ordnance Laboratory, Silver Spring, Md.). 
Applied Optics, vol. 4, May 1965, p. 626-628. 

Use of a curve based on data presented by Ehrenberg and King 
to determine the penetration depth for 20-kev electrons into materials 
of known density. Analysis was also performed to extend the use- 
fulness of the curve to cover a range of electron energies from 
10 kev to 90 kev. F.R.L. 


A65-2272I 

PULSED LASER ACTION IN MOLECULAR HYDROGEN. 

P. A. Bazhulin, I. N. Kniazev, and G. G. Petrash (Akademiia 
NaukSSSR, Fizicheskii Institut, Moscow, USSR). 

( Zhumal Experimental 'no i j Teoreticheshoi Fiziki , vol. 47 
Oct. 1964, p. 1590, 1591.) 

Soviet Physics - JETP. vol. 20, Apr. 1965, p. 1068, 1069. 
Translation. 


A65-227S5 

NEAR-INFRARED OSCILLATION IN PULSED NOBLE-GAS -ION 
LASERS. 

Douglas C. Sinclair (U.S. Army, Engineer Research and Develop- 
ment Laboratories, Fort Bel voir, Va.). 


A65-22932 

MODES IN SPHERICAL -MIRROR RESONATORS. 

Walter A. Specht, Jr. (California Institute of Technology, Div. of 
Engineering and Applied Science, Pasadena, Calif.). 

Journal of Applied Physics , vol. 36, Apr. 1965, p. 1306-1313. 

35 refs. 

Contract No. AF 49(638)-1322. 

Examination of a cavity -mode approach to the mode structure 
of a laser. Solutions of the vector wave equation for electromagnetic 
fields in and between perfectly conducting oblate spheroidal cavities 
are examined for the case of wavelengths much less than cavity 
dimensions. These solutions are the field modes in Fabry -Perot 
type resonators with equal-radius concave spherical mirrors, or 
with concave -convex spherical mirrors, when the parameters of 
the oblate spheroids are chosen so that the radii of curvature and 
spacing on the axis of rotation match those of file resonator mirrors. 
Expressions for the transverse and longitudinal mode structures 
are derived. The eigenvalue equations are written and solved for 
the case of the two lowest-order modes. (Author) A.B.K. 
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A65-22933 


A63-22933 

COMPLETE SOLUTIONS TO THE RATE EQUATIONS DESCRIBING 
Q -SPOILED AND PTM LASER OPERATION. 

R. B. Kay and G. S. Waldman (McDonnell Aircraft Corp. , St. Louie, 
Mo.). 

Journal of Applied Physics , vol. 36, Apr. 1965, p. 1319-1323. 

7 refs. 

Derivation of the solutions of the rate equations describing the 
Q-spoiled and pulsed-transmission-mode (PTM) operation of a 
three-level laser. These solutions were carried out in two time 
regions: (1) the delay time followed by (2) the pulse time. Region 
(l) was tractable with approximate analytic methods , while in 
region (2) the equations were solved by analog computer. The 
effect of the duration of the Q switch on the delay time and on the 
PTM operation is investigated. It is found that Q-switch times as 
long as 20 nsec give satisfactory PTM operation. (Author) A.B.K. 


A6S-22949 * 

THE LASER AS A LIGHT SOURCE FOR THE MACH-ZEHNDER 
INTERFEROMETER. 

R. A. Jackson (Royal College of Advanced Technology, Dept, of 
Mechanical Engineering, Salford, Lancs., England). 

Journal of Scientific Instruments , vol. 42, Apr. 1965, p. 282, 283, 
Use of gas laser as a light source for a Mach-Zehnder inter- 
ferometer. The operation of this system is compared with the 
familiar arrangement employing a mercury vapor lamp. High 
contrast fringes are demonstrated, and it is further shown that 
the interferometer adjustments may be simplified when a laser 
is used. (Author) M.M. 


A65-23004 # 

CALCULATION OF A MASER SINGLE PULSE IN THE COURSE OF 
INSTANTANEOUS SWITCHING OF AN INTERFEROMETER [RASCHET 
MONOIMPUL'SA KVANTOVOGO GENERATORA PRI MGNOVENNOM 
VKLIUCHENU INTERFEROMETRAj. 

A. M. Samson and V. A. Sawa (Akademiia Nauk Belorusskoi SSR, 
Institut Fiaiki, Minsk, Belorussian SSR). 

Akademiia Nauk BSSR, Doklady, vol. 9, Jan. 1965, p. 22-26. 

8 refs. In Russian. 

Derivation of formulas which make it possible to analyze the 
basic characteristics of a peak pulse generated by a maser, when 
the loss factor is rapidly decreased by switching an interferometer. 
The pulse characteristics are obtained as a function of the population 
inversion, pumping power, mirror reflectivity, the interferometer 
base, and other parameters of the substance and resonant cavity. 

V.P. 

A65-23014 

TIME DEPENDENCE OF STIMULATED EMISSION IN A RUBY 
LASER WITH SPHERICAL MIRRORS. 

T. N. Zubarev and A. K. Sokolov. 

(Akademiia Nauk SSSR, Doklady , vol. 159, Nov. 21, 1964, p. 539.) 
Soviet Physics - Doklady. vol. 9, May 1965, p. 1006, 1007. 

Translation. 

Study of the time course of stimulated emission in a 12- x 
120-mm ruby rod coaxial with an optical cavity employing opaque Al- 
coated spherical mirrors with radii of curvature of — 400 mm. 
Modulation was by means of a helical Xe flash tube supplying 7. 5 
kjoules of energy in flashes of 1 msec duration. The intensity 
measurements were performed at room temperature. At suf- 
ficiently high pumping power (capacitor voltage U * 5 kv), laser 
action began with a transitional period of damped oscillation, fol- 
lowed by a quasi-static regime involving a constant (more precise- 
ly, a smoothly varying) component with a modulation depth of 10 to 
20%. At relatively low pumping power (U » 2. 5 to 4 kv), the emis- 
sion was jn the form of a regular sequence of undamped pulses with 
practically no constant component. The effect of varying the dis- 
tance between mirrors was investigated. W. M. R. 


A63-23193 

A BROADBANDED SOLID-STATE MICROWAVE MASER OPERAT- 
ING AT 77. 4°K. 


E. O. Ammann (Sylvania Electric Products, Inc., Sylvania 
Electronic Systems Div. , Electronic Defense Laboratories, Mountain 
View. Calif. ). 


IEEE Trams act ions on Microwave Theory and Techniques , vol. 
MTT-13, Mar. 1965, p. 186-193. 36 refs. 


Contract No. DA-36- 039-SC-90839. 


Study of several aspects of the problem of obtaining solid-state 
microwave maser action at 77.4°K. A maser cavity, designed to 
have a large filling factor, high unloaded Q, and tunability over a 2% 
range is described. Using this cavity, a study was made of ruby as 
a maser material at 77. 4°K. An important result of this study is 
the determination of the optimum Cr+++ concentration for 77.4°K 
maser action. A well-known broadbanding technique was applied 


to the maser to increase its gain -bandwidth product. Two high-Q 
microwave cavities spaced 3/4 wavelength apart were placed in front 
ot the maser cavity to produce the broadbanding. The experimental 
results are given, and the usefulness of this technique as a method 
of improving maser performance is evaluated. The broadbanded 
maser had a midband gain of 14. 5 db and a bandwidth of 7. 5 Me at 
a signal frequency of 9. 3 Gc. Approximately 3-1/2 watts of pump 
power at 23.4 Gc were required. (Author) D.H, 


SYSTEMS PROBLEMS IN THE USE OF LASERS IN SPACE 
COMMUNICATION. 

E. B. Moss (Douglas Aircraft Co., Inc., Missile and Space Systems 
Div. , Santa Monica, Calif.). 

IN: ELECTRONICS IN TRANSITION; WINTER CONVENTION ON 
MILITARY ELECTRONICS, 6TH, LOS ANGELES, CALIF . , 
FEBRUARY 3-5, 1965, PROCEEDINGS. VOLUME 4. [A65-23182 

13-09] 

Confarence sponsored by the Professional Technical Group on 
Military Electronics of the Institute of Electrical and Electronics 
Engineers, Los Angeles Section. 

Los Angeles, Institute of Electrical and Electronics Engineers, 

Los Angeles District. 1965, p. IUB-26 to HIB-39. 17 refs. 

Examination of problems involved in the use of lasers in space 
communication. The relative merits of microwave and optical sys- 
tems are analysed. The problem of coherence is discussed In its 
connection with narrow beam formation and with the possibility of 
frequency modulation of the carrier. Problems connected with the 
receiver optics and beam deflection are considered. Tracking, 
beam pointing, and acquisition are studied in some detail. Various 
atmospheric effects are taken into account. It is concluded that the 
application of the laser to space communication awaits furthsr 
advances primarily in the field of laser technology. Until such 
advances are made, it is said that optical communication cannot 
replace uhf, since the reliability of a microbeam optical link is too 
low for total reliance to be placed on it. The ultimate role of 
optical communication in space is seen to be as a medium for the 
mass transfer of qualitative information rather than as a substitute 
for conventional telemetry. A. B. K. 

A65-23273 

A CONTINUOUS N z O LASER BY THE DIRECT ACTION OF HIGH- 
FREQUENCY EXCITATION [LASER CONTINU A N 2 0 PAR ACTION 
DIRECTE D'UNE EXCITATION HAUTE FREQUENCE]. 

Pierre Barchewitz, Lucien Dorbec, Alain Truffert, and Philippe 
Vautier (Paris, Universite'i Laboratoire d' Infrarouge, Orsay, 
Seine-et-Oise; Soci«t< Anonyme de Te'le'communications, 
Laboratoirss de Physique, Paris, France). 

Acade'mie des Sciences (Paris), Comptes Rendus , vol. 260, 
no. 15, Apr. 12, 1965, p. 4179-4181. In French. 

Experimental data on laser action observed by the direct hf 
excitation of N2O and a N 2 0-argon mixture placed in a laser cavity. 
The intensity of the emission of direct hf-excited N 2 Owii lower than 
that observed for pure C0 2 ; the emission obtained with an N z O-argon 
mixture was of low intensity and unstable in character. The exciting 
frequency was approximately 20 Me, and the rays were of the*Branch 
P type, which corresponds to a vibrational transition of 00°1-10°0; 
these rays are substantially the same as those observed by Patel. 
Thus it would appear that an energy exchange due to resonating col- 
lisions plays a basic role in the observed laser emission. The 
laser cavity was 1. 20 m long, corresponding to a spacing of 125 Me 
between the longitudinal modes of agreement. D. P. F. 
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A65-23964 


M9-23NS # 

MEASUREMENT OF THE CHROMIUM -DOPED RUTILE MASER 
OPERATING AT THE LIQUID NITROGEN TEMPERATURE. 

Risao Hayaahi and Takashi Igaraahi (Ministry of Poat and Tele- 
comm uni cations , Radio Research Laboratories. Tokyo. Japan). 
Radio Research Laboratories , Journal, vol. 12, Jan. 1965, p. 53- 
58. 5 refs. 

Experimental investigation of a chromium -doped rutile maser 
operating at the liquid nitrogen temperature. The profile of the 
inversion ratio was measured with various concentrations of 
chromium in rutile. Applying the effect of cross relaxation, as 
the result of observations, an inversion ratio of about 2 was 
obtained. At this temperature, it was found that the maser action 
is possible, and the cross relaxation* effect was observed in the 
rutile maser investigated. (Author) M.M. 


TOWARDS A LASER RADAR FOR NEAR -HORIZON USE. 

A. F. Ni ch ol s on (Philips Industries Pty. , Ltd. , Research 
Laboratory, Hendon, South Australia, Australia). 

IEEE Transactions on Military Electronics, voL MIL-9, Jan. 1965, 
p. 70-72. 

Discussion of a laser radar that uses a wide-angle, flood- 
lighting but lopsided energy beam that ie cut off sharply across a 
certain surface so that it can be used near the horison or other 
interfaces with minimal terrain back reflections. It has a control 
system that moves the energy beam so as to avoid terrain reflec- 
tions, sad creates an effective control beam which is angularly 
wider than the energy beam so that targets outside the energy 
beam hut in the control beam can be "followed" to an ’extent 
which is expl a ine d la detail. The ayetem might be used for tracking 
objects close to the horison, such as low -Dying aircraft, and, 
later (if it were possible to lock on to the a p pr opr i ate Doppler 
shifts) perhaps even below and short of the horison. It might be 
possible to develop a beamriding missile based on the same ideas 
for use against targsts close to the hor laon or, if the beam were 
laid bye h u m a n operator, against low-speed targets below the 
horison. (Author) V. P. 


6*5-23619 * 

MISSILE ATTITUDE SENSING WITH POLARIZED LASER BEAMS. 
John L. Dailey (Radio Corporation of America, Defense Electronic 
Products, Missile and Surface Radar Div. , Moores town, N- J. ). 

IN: NEW DIMENSIONS IN SPACE TECHNOLOGY; SPACE 
CONGRESS, 2ND. COCOA BEACH. FLA. , APRIL 5-7, 1965, 
PROCEEDINGS. [A65-23599 13-31] 

Congress sponsored by the Canaveral Council of Technical Societies. 
Cocoa Beach, Canaveral Council of Technical Societies, 1965, 
p. 281-298. 

Design of an optical system to monitor the attitude of a missile 
during early launch phase. The system utilises passive reflective 
components mounted on the missile to return a pair of laser beams 
transmitted from a ground station. The beams have their polarisa- 
tion state modulated by the reDective elements such that polarisation 
is a function of missile attitude. The returned beams are passed 
through a polarisation analysing system at the ground station and 
missile attitude computed from the measured polarisation para m- 
«***•« (Author) D.H. 

A 65- 23626 * 

APPLICATION OF THE LASER TO ELECTRIC PROPULSION. 

F . A. Giori and A. S. Gilmour, Jr. (Cornell Aeronautical Labo- 
ratory. Inc., Buffalo, N-Y.K 

IN: NEW DIMENSIONS IN SPACE TECHNOLOGY; SPACE 
CONGRESS, 2ND, COCOA BEACH, FLA., APRIL 5-7, 1965, 
PROCEEDINGS. [A6 5 -235 99 13-31] 

Congress sponsored by the Canaveral Council of Technical Societies. 
Cocoa Beach, Canaveral Council of Technical Societies, 1965, 
p. 386-402. 

Research supported by Cornell Aeronautical Laboratory. 

Use of focused light from a ruby laser to produce ion currents 
of several amperes and electron currents of hundreds of amperes 
from a surface disk less than 0. 020 in. in diam. Ion velocities 
have been measured to be over 4 km/sec as emitted; they changed 
very slowly with changes in laser energy applied to the emitter. 
Estimates of emitter temperature and plasma density together with 


electrical measurements of currents and voltages indicate a highly 
ionised plasma. Mass spectrometer measurements verified that 
only singly charged atoms were being formed and that ionization of 
the emitter was over 99% complete. These findings suggest that 
the laser -excited emission technique should find favorable application 
to two types of thrustors. In one type the impulse caused by the 
relatively high initial velocity of the emitted particles would be 
used directly; in the second, the high density relatively monoenergetic 
and highly ionised plasms would be used as an ion or plasma source 
in an accelerator type of thrustor, thus obtaining higher ejection 
velocities and consequent higher values of specific impulse. The 
experimental result* show that thrusts of shout 25 rnillipoimd- were 
produced with 196 watts /millipound power consumption. The 
specific impulse in the direct thrustor example cited was about 
600 sec. When used as an ion source, several amperes of ion 
current can be obtained at ionisation efficiencies of 600 ev/ion when 
only the laser is used. The energy required for ion production was 
found to be as low as 30 ev/ion when ionisation was enhanced by the 
external circuit. Thrust and specific impulse in this case are 
controlled by the accelerating potentials selected for a given engine. 

(Author) D.H. 


665-23646 

A STUDY OF LASER CAVITIES USING THE GEOMETRICAL OPTICS 
APPROXIAMTION (ETUDE DES CAVITIES LASER DANS L* APPROX’ 
MATXON DE L'OPTIQUE GEOMETRIQUE ]. 

B. Macke (Centre National d* Etudes des Telecommunication#, 
Issy-les-Moulineaux, Seine, France). 

Journal de Physique , voL 26, Mar. 1965, p. 104 A- 112 A. 9 refs, 
in French. 

A method for calculating optimum laser cavity structures using 
matrix calculations based on the geometrical optics approximation. 
The technique is first developed for classical two -mirror laser 
cavities and than extended to three -mirror resonators and ring 
cavities. While this method has been limited to three -mirror con- 
figurations, it can easily be extended to square of other four -sided 
loops which are of interest when using lasers as gyroscopes and as 
sensitive interferometers. Since toe method is based on toe op- 
tical-geometrical approximation, it gives no quantitative informa- 
tion on cavity losses; it also gives no data relative to polar i sa ti on 
phenomena. However, the matrix calculations have toe advantage 
of being flexible and of general application. D. P. F. 


665*23647 

THE LASER EFFECT AND ELECTROLUMINESCENCE IN GAL- 
LIUM ARSENIDE [EFFET LASER ET ELECTROLUMINESCENCE 
DANS LE GALLIUM ARSENIC]. 

J. Fertin and J. Meuleman (Radiotechnique S. A. , Laboratoir e de 
D cveloppement Physico-Chimique, Caen, France). 
(Societe^Francaise de Physique, Groupes Optiqua, Spectroscopie 
et Physique du Solide, Meeting, Dijon, France, Apr. 30 -May 2 , 
1964. ) 

Journal de Physique , vol. 26, Mar. 1965, p. 119 A- 121 A. In 
French, 

A summary of the physical conditions required to obtain toe 
laser effect in a p-n junction, followed by a brief description of 
the technology used in constructing laser devices. Most of toe 
semiconductors which fall under columns m and V of toe periodic 
table are better emitters of light than silicon or ger m an ium . The 
inversion of carrier population permits of obtaining toa laser effect 
if two conditions are fulfilled: (1) tost toe quantity of energy of toe 
stimulated emission be greater than that lost by absorption and 
diffraction; (2) that toe structure be capable of resonating so as 
to confine the electromagnetic energy, thus obta ining coherence. 
The first of these two conditions is toe most difficult to meet. 
Experimental techniques for the preparation of gallium arsenide 
crystals are described. When operating, the laser device must 
be cooled to toe temperature of liquid nitrogen. Peak injected 
energy can vary between 50 and 200 watts, with a very weak form 
factor of 10* 3 to 10* 4 , so as to avoid raising toe temperature. 
Temperature ia critical. Switching properties are studied. 

D. P. F. 

665-23964 

DETECTORS FOR MICROWAVE -MODULATED LIGHT. 

L. K. Anderson (Bell Telephone Laboratories, Inc., Murray Hill, 
N.J.). 

tth e ctro -Te chnology , vol. 75, May 1965, p. 44-48. 16 refs. 
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A65-24002 


Evaluation of device* which obtain information from modulated 
later beam*. Photoemi**ive detectors and solid-state photodetec- 
tors are discussed. Photoemissive detectors have poor quantum 
efficiency, limited life, and are complex; solid-state photodetectors 
have good quantum efficiency but low interaction impedance, and - in 
conventional use - no intrinsic current gain. When reasonable 
quantum efficiency, carrier multiplication, and low transit -time 
dispersion can be combined in a single device, substantial improve- 
ments will occur. Adequate performance throughout the visible 
spectrum will probably be realized by the high-speed photomulti- 
pliers now being developed. B.B. 


A65-24002 

OPTICAL COHERENCE AND PHOTON STATISTICS. 

Roy J. Glauber (Harvard University. Cambridge. Mass.). 

IN: QUANTUM OPTICS AND ELECTRONICS; GRENOBLE, 
UNIVERSITY, SUMMER SCHOOL OF THEORETICAL PHYSICS, 

1964 SESSION, LES HOUCHES, FRANCE, LECTURES. [A65- 
24000 13-16] 

Edited by C. DeWitt, A. Blandin, and C. Cohen-Tannoudji. 

Lectures sponsored by the Ministbre de l'Education Nationale and 
NATO. 

New York, Gordon and Breach, Science Publishers, Inc. , 1965, 
p. 63-185. 25 refs. 

Study of the relation between optical coherence and photon 
statistics. A brief recapitulation of classical theory is given. 
Various interference experiments illustrating the coherence proper- 
ties of light are described. Quantum theory is introduced, and the 
nth-order correlation function is derived. The photodetection 
process is considered for the cases of one-atom and n-atom photon 
detectors, and the probability that photoabsorption occurs during a 
given period of time is calculated. The analytical properties of the 
correlation functions and their relation to experimental measure- 
ment* are investigated. Young 1 * experiment is discussed at some 
length as an example typical of the interference experiments based 
on the measurement of a first-order correlation function. A simple 
classical description is given of the way in which the correlation 
fringes appear In the intensity interferometer when the field is 
produced by a pair of sources with small angular separation. 
Higher-order coherence and photon coincidences are considered. 
Methods are developed for discussing the photon statistics of 
arbitrary radiation fields in fully quantum-mechanical terms, ex- 
tensive use being made of the coherent states of the field. It is 
shown that any quantum state of the field may be represented by a 
unique expaniion in term* of the coherent states. Radiation by a 
predetermined charge-current distribution is studied. The use of 
the P -representation of the density operator to express phase-space 
distributions for the field is considered. The use of correlation 
functions to describe quasi-probability distributions is illustrated. 
Elementary models of light beams are described, including a model 
for ideal laser fields. Interference between independent light 
beam* is discussed briefly. Various photon-counting experiments 
are evaluated. A.B.K. 


A 65 -24003 

OPTICAL PUMPING [POMPAGE OPTIQUEj. 

J. Brossel {Ecole Normals Superieure, Paris, France). 

IN: QUANTUM OPTICS AND ELECTRONICS; GRENOBLE, 
UNIVERSITY. SUMMER SCHOOL OF THEORETICAL PHYSICS, 

1964 SESSION, LES HOUCHES, FRANCE, LECTURES. [A65-24000 
13-16] 

Edited by C. DeWitt, A. Blandin, and C. Cohen-Tannoudji. 

Lectures sponsored by the Ministbre de l'Education Nationale and 
NATO. 

New York, Gordon and Breach, Science Publishers, Inc. , 1965, 
p. 187-32*?. 114 refs. In French. 

Description of optical-pumping experiments. The basic 
methods of producing and detecting an atomic orientation are de- 
scribed, the discussion being limited to a consideration of longi- 
tudinal parameters. The general characteristics of methods of 
optical pumping are outlined, the question of transverse parameters 
being considered. Practical applications of optical pumping are 
described. Relaxation processes are studied with the aid of 
optical method*. The relaxation of odd isotopes of mercury on 


molten silica walls and of rubidium atoms on saturated paraffin 
coatings is considered. Collisions between a buffer gas and an 
atom undergoing optical pumping are studied for atoms in the 
excited state and in the ground state. Transition* induced by a 
definite type of photons in an atomic system involving several 
levels and transitions induced by the simultaneous action of several 
types of photons in a two-level system are investigated. The role 
of coherence in the multiple diffusion of light is considered. The 
effects of light on atomic-energy levels are analyzed in detail, a 
quantum theory of the optical -pumping cycle being developed. A 
physical interpretation of the theoretical results is given, and an 
experimental check of the findings is made. A.B.K. 


A 65-24004 

THEORY OF OPTICAL MASERS. 

W. E. Lamb, Jr. (Yale University. New Haven, Conn.). 

IN: QUANTUM OPTICS AND ELECTRONICS; GRENOBLE, UNIVER- 
SITY, SUMMER SCHOOL OF THEORETICAL PHYSICS, 1964 
SESSION, LES HOUCHES, FRANCE. LECTURES. [A65-24000 
13-16] 

Edited by C. DeWitt, A. Blandin, and C. Cohen-Tannoudji. 

Lectures sponsored by the Ministbre de l'Education Nationale and 
NATO. 

New York, Gordon and Breach, Science Publishers, Inc. , 1965, 
p. 329-381. 25 refs. 

Discussion of the theory of optical masers. Certain preliminary 
remarks are made concerning oscillator*. A brief account is given 
of the quantum-theoretical and classical approach to spontaneous 
and stimulated emission of radiation. A classical model for maser 
action is described. The theory of the ammonia-beam maser is 
outlined. A theoretical model for the behavior of an optical maser 
is presented, in which the electromagnetic field is treated 
classically and the active medium is made up of thermally moving 
atoms which acquire nonlinear electric dipole moments under the 
action of the field according to the law* of quantum mechanic*. 

The amplitudes and frequencies of multimode oscillation are 
determined as functions of the various parameters characterising 
the maser. The linewidth of a laser oscillator is studied in some 
detail. A.B.K. 


A65-24005 

GASEOUS OPTICAL MASERS. 

Ali Javan (Massachusetts Institute of Technology, Cambridge, 

Mass. ). 

IN: QUANTUM OPTICS AND ELECTRONICS; GRENOBLE, 
UNIVERSITY, SUMMER SCHOOL OF THEORETICAL PHYSICS, 

1964 SESSION, LES HOUCHES, FRANCE, LECTURES. [A65- 
24000 13-16] 

Edited by C. DeWitt, A. Blandin, and C. Cohen-Tannoudji. 

Lectures sponsored by the Minister e de l'Education Nationale and 
NATO. 

New York, Gordon and Breach, Science Publishers, Inc. , 1965, 
p. 383-408. 

Discussion of gaseous optical masers. The problem of a 
Doppler -broadened transition subject to an optical frequency field 
in the form of a standing wave is considered. Experimental ob- 
servations of the saturation effect are emphasized, together with 
additional considerations involving manifestations of a number of 
pressure effects. The possibility of using a stimulated Raman 
effect when the Stokes -shifted line lies in the microwave range is 
mentioned. Certain collision processes which tend to bring partial 
thermal equilibrium within a group of atomic levels, while the 
overall atomic system remains nonthermodynamical, are Investi- 
gated. The theory developed in this connection is directed toward 
discussions of certain distributions of populations which mayln 
principle be realized in a gaseous discharge. By way of example, 
it is shown that a rather sizeable polarization of the nuclear spin 
of certain atomic species can be obtained in a high-pressure 
gaseous discharge in an external magnetic field. A formal dis- 
cussion of an optical maser amplifier is presented, and the ultimate 
spectral width of an optical maser oscillator is derived. A.B.K. 
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A65-24130 


A6M4007 

SOLID-STATE LASERS [LES LASERS A SOLlDESj. 

P. Aig rain<Ecole Normal© Supcrieure, Paris. France). 

IN: QUANTUM OPTICS AND ELECTRONICS; GRENOBLE. 
UNIVERSITY. SUMMER SCHOOL OF THEORETICAL PHYSICS. 
1964 SESSION, LES HOUCHES, FRANCE, LECTURES. [A65- 
24000 13-16] 

Edited by C. DeWitt, A. Blandin. and C. Cohen- Tannoudji. 
Lectures sponsored fay the Ministhre de 1' Education Nationals and 
NATO. 

New York. Gordon and Breach. Science Publishers, Inc. . 1965, 
p. 523-553. In French. 

Description of solid -state lasers with special emphasis on 
semiconductor Users. Certain general remarks are made con- 
cerning pu m p in g. Electronic -bombardment lasers using materials 
doped to various degrees are considered. The subject of p-n 
junction lasers is touched upon briefly. Lasers with a transparent 
solid matrix are investigated. The role of the matrix is analysed, 
and widening of the absorption lines of an impurity in a solid 
matrix is considered. The problem of reabsorption from the solid 
state is discussed, as well as the nature of effectively utilised 
impurity -matrix systems. The dynamics of the operation of the 
solid-state User are examined. SpecUl mention is made of pulsed 
lasers and the limits on the power that can be obtained from them. 
Ruby amplifiers and oecilUtion modes of a crystal User are dis- 
cussed briefly. The stimulated Raman effect obtained with the aid 
of pulsed ruby Users is described. A. B. K. 


A65-M011 * 

A PARAMAGNETIC MASER AMPLIFIER WITH COUPLED ACTIVE 
CAVITIES OPERATING AT A WAVELENGTH OF 21 CM. 

R. M. Martirosian and A, M. Prokhorov. 

(Radiotekhnika i Elaktronika, voL 9, Dec. 1964, p. 2094-2098. ) 
Radio Engineering and Electronic Physics, voL 9, Dec. 1964, 
p. 1741-1744. 5 refs. Translation. 

[For abstract see Accession no. A65 -14136 05-09] 


A 45-1401 2 * 

THE PASS BAND OF A MULTICAVITY PARAMAGNETIC MASER 
AMPLIFIER. 

V. B. Shteinshleiger and G. S. Miseshnikov. 

(Radiotekhnika i Elcktronika, voL 9, Dec. 1964, p. 2099-2104. ) 
Radio Engineering and Electronic Physics, vol. 9, Dec. 1964, 
p. 1744-1749. 8 refs. Translation. 

[For abstract see Accession no. A65-14L37 05-09] 


A65-24019 # 

THE STABILIZATION OF AN UNSTABLE MODE OF OPERATION 
IN A TWO-LEVEL MASER. 

A. S. Agabekian. A. Z. Grasiuk, L G. Zubarev, V. L Svergun, 
and A. N. Oraevskii. 

(Radiotekhnika i Elcktronika, voL 9, Dec. 1964, p. 2156-2165. ) 
Radio Engineering and Electronic Physics, voL 9, Dec. 1964, 
p. 1790-1797. 6 refs. Translation. 

[For abstract see Accession no. A65 -14144 05-16] 


A 65-24054 * 

ON CALCULATING THE NONSTATIONARY PROCESSES IN 
LASERS. 

A. L. Mikes lien, M. L. Ter-Mikeelian, and Iu. G. Turkov. 
(Radiotekhnika i Elcktronika , vol. 9. Oct. 1964, p. 1788-1799.) 
Radio Engineering and Electronic Physics, vol. 9, Oct. 1964, 
p. 1482-1491. 8 refs. Translation. 


A 65-24043 # 

VISUAL OBSERVATION OF INFRARED LASER RADIATION 
[O VIZUAL* NOM NABUUDENU INFRAKRASNOGO IZ LUC HE NILA. 
OPTICHESKOGO KVANTOVOGO GENERATORS]. 


L. S. Vasilenko, V. P. Chebotaev, and Iu. V. Troitskii (Akademiia 
Nauk SSSR, Sibirskoe Otdelenie, Institut Radiofiziki i Elektroniki, 
Novosibirsk, USSR). 

Zhurnal Eksperimental 1 noi i Teoretichcskoi Fiziki. vol. 48, Mar. 
1965, p. 777; 778. In Russian. 

Description of experiments in visual perception of intense 
coherent infrared radiation. Radiation of 0. 95, L U, 1. 15, and 
1. 18 from a gas User was observed with the unaided eye. RadU- 
tion with X ■ 0. 95 y is perceived aa red light, while radiation with 
X <• 1. U, L 15, and L 18 p is perceived as light with half the wave- 
length of red light. (Author) A. B.K. 


A 65-MOM * 

INVESTIGATION OF A LARGE-CURRENT NEON -HYDROGEN 
LASER [ISSLEDOVANIE OPTICHESKOGO KVANTOVOGO 
GENERATORS NA SMESI NEON-VODOROD PR I BOL' SHIKH 
TOKAKH RAZRIADA]. 

V. P. Chebotaev and L. S. Vasilenko (Akademiia Nauk SSSR, 
Sibirskoe Otdelenie, Institut Radiofiziki i Elektroniki, Novosibirsk, 
USSR). 

Zhurnal Eksperimeptai , noi i Teoretichcskoi Fiziki, vol. 48, Mar. 
1965, p. 779-78L In Russian. 

Results of an investigation of the emission spectrum of a neon- 
hydrogen User for the case of high current densities in the hollow 
cathode. Seventeen lines of the 2i-2p transition series of neon in 
the range from 0. 94 to 1. 4 p are produced at a cathode current den- 
sity of 260 ma/cm 2 . (Author) A. B.K. 

A 65-24045 # 

SPECTRAL AND TIME CHARACTERISTICS OF STIMULATED 
RADIATION FROM CaF 2 :Sm 2+ [SPEKTRAL* NYE I VREMENNYE 
KHARAKTERISTIKI STIMULIROVANNOGO 1ZLUCHENIIA 
CaF 2 :Sm 2+ ]. 

Iu. A. Anan' ev and B. M. Sedov. 

Zhurnal Eksperimental 1 noi i Teoretichcskoi Fiziki, voL 48, Mar. 
1965, p. 782-790. 18 refs. InRussian. 

Experimental investigation of the spectrum of die stimulated 
radiation from CaF 2 :Sm 2+ . The distribution of the radiation with 
respect to axial oscilUtion modes is studied. A continuous suc- 
cession of transverse oscillation modes is observed under steady- 
state -emission conditions. It is demonstrated that the absence of 
oscillations in the integral radiation from CaF 2 :Sm 2+ is due to the 
superposition of a large number of spikes over a certain period of 
time, these spikes corresponding to various transverse oscilUtion 
modes. Information on the spatial distribution of various oscilla- 
tion modes in the radiation is obtained. (Author) A. B. K. 

A65-24044 # 

EMISSION OF MONOPULSES OF COHERENT LIGHT BY A TWO- 
COMPONENT MEDIUM WITH NEGATIVE ABSORPTION 
[IZLUCHENJE MONO IM PUL' SO V KOGERENTNOGO SVETA 
DVU KHKOMFONENTNOI SREDOI S OTRITSATEL ' NYM 
POGLOSHCHENIEM] . 

V. I. Borodulin, N. A. Ermakova, L. A. Rivlin, and V. S. 

Shil* diaev. 

Zhurnal Eksperimental 1 noi i Teoretichcskoi Fiziki, vol. 48, Mar. 
1965, p. 845-849. 8 refs. In Russian. 

Consideration of the excitation of auto -oscillations in a medium 
which is located in a Fabry-Perot resonator and contains two types 
of quantum oscillators with equal energy transitions. For a certain 
reUtion between the parameters such a medium emits monopulses 
of light. The shape, energy, amplitude, and duration of a mono- 
pulse are determined. Monopulse emission from a medium con- 
sisting of ruby single crystals and KS-19 glass plates was observed 
experimentally. However, the applicability of this mechanism to 
the experimental results requires a special analysis. 

(Author) A B.K. 

A65-24130 # 

INJECTION LASERS. 

Walter L. Knecht (USAF , Systems Command, Research and Tech- 
nology Div. , Avionics Laboratory, Wright-Patteraon AFB, Ohio). 
IN: NATIONAL AEROSPACE ELECTRONICS CONFERENCE, 
DAYTON, OHIO, MAY 11-13,. 1964, PROCEEDINGS. [A65-24101 
13-09] 
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A65-24131 


Conference sponsored by the Professional Group on Aerospace and 
Navigational Electronics, Dayton Section of the Institute of Electrical 
and Electronics Engineers, and American Institute of Aeronautics 
and Astronautics. 

Dayton, Institute of Electrical and Electronics Engineers, Dayton 
Section, 1964, p. 240-244. 

Review of the properties and behavior of gallium arsenide 
injection lasers. The fabrication and inherent capabilities of GaAs 
and mixed-crystal injection lasers are described. The performance 
characteristics of GaAs lasers are discussed and are compared 
with those of other types of lasers. The GaAs laser is shown to 
surpass any other laser with regard to efficiency and CW-power 
output. Applications for injection lasers are described. P.K. 


A65-24131 * 

REVIEW OF LASER APPLICATIONS. 

George R. White (Electro-Optical Systems , Inc., Pasadena, 

Calif.). 

IN: NATIONAL AEROSPACE ELECTRONICS CONFERENCE, 
DAYTON, OHIO, MAY 11-13, 1964, PROCEEDINGS. [A65-24101 
13-09] 

Conference sponsored by the Professional Group on Aerospace and 
Navigational Electronics, Dayton Section of the Institute of Electrical 
and Electronics Engineers, and American Institute of Aeronautics 
and Astronautics. 

Dayton, Institute of Electrical and Electronics Engineers, Dayton 
Section, 1964, p. 246-251. 

Discussion of the properties, behavior, and potential applica- 
tions of various types of lasers. The laser types considered are 
ruby, neon-helium gas, gallium arsenide injection, neodymium in 
calcium tungstate, and pulsed neodymium in glass; the KDP 
harmonic oscillator is also discussed. Applications are described 
for radar, instrumentation (including instruments for medicine, 
spectroscopy, micromachining, and microwelding), navigation, 
and communications . P.K. 


A43-24M9 « 

NEODIUM GLASS LASER AND ITS OPTICAL CHARACTERISTICS. 
Masahide Kamiyama (Tokyo, University, Dept, of Electronic 
Engineering, Tokyo, Japan). 

Tokyo, University, Faculty of Engineering, Journal, Series A , 
no. 2, 1964, p. 30, 31. In Japanese. 

Investigation of stimulated emission in a glass laser containing 
neodymium. Silicate glass is used as the base material because it 
beat emits the fluorescence of Nd + ^. Glass rods have a low thresh- 
old value when containing 2 to 5% Nd 2<33 as could be expected from 
the relation of fluorescence to neodium concentration. Emission 
spectra of Nd + ^ in glass laser rods are also observed. Cavity modes 
and broadening of fluorescence lines are investigated, and experi- 
mental results are detailed. (Author) B.B. 


A65-24276 

LOCKING OF He-Ne LASER MODES BY INTRACAVITY ACOUSTIC 
MODULATION IN COUPLED INTERFEROMETERS. 

M. Didomenico, Jr. and V. Czarniewski (Bell Telephone Laborato- 
ries, Inc., Murray Hill, N.J.). 

Applied Physics Letters , vol. 6 , Apr. 15, 1965, p. 150-152. 6 refs. 

A report on mode -locking experiments in a 6328 k He-Ne laser 
by means of synchronous intracavity acoustic modulation in coupled 
multimode confocal interferometers. The major innovation in this 
experimental work is that the internal loss modulation is performed 
in a separate resonator coupled to the laser resonator. The prac- 
tical advantage of placing the modulator in a coupled interferometer 
is that it leaves the laser interferometer essentially undisturbed and 
puts most of the optical loss of the system into a weakly coupled 
resonator, although this does result in some decrease in the avail- 
able power output of the laser. Mode locking, which is illustrated 
in the text, is obtained by placing the coupled interferometers in 
the confocal configuration, with the coupling mirror M 2 located at 


the common focal plane of mirrors M^ and M 3 . Mode locking was 
found to occur as the acoustic exciting frequency was tuned near 50 Me . 
Several other experiments were performed to determine the sensi- 
tivity of the locking to variations in some of the parameters of the 
system. D.P.F. 

A65-242SO 

MEASUREMENT OF PARAMETRIC GAIN ACCOMPANYING OPTI- 
CAL DIFFERENCE FREQUENCY GENERATION. 

Charles C. Wang and George W. Racette (Philco Corp., Applied 
Research Laboratory, Blue Bell, Pa.). 

Applied Physics Letters , vol. 6 , Apr. 15, 1965, p. 169-171. 15 refs. 
Contract No. AF 30(602)-3364. 

A description of the method used to obtain parametric amplifica- 
tion of a light beam of 6328 A by the second harmonic frequency at 
3469 k, of the stimulated radiation from ruby laser crystals. Re- 
sults indicate that the parametric gain is of the order of 1 db. The 
experimental arrangement consists of a He-Ne gas laser, operating 
at 6328 k, which provides a signal beam of 10"^ watt. An ultra- 
high-quality Linde ruby rod with 60° orientation, 1/4 in. in diameter 
and 3 in. long, is Q- switched to provide an output pulse of 30 mw peak 
power and 30 nsec width, at half-intensity points. An ADP crystal 
8 cm in length was placed in the unfocused ruby laser beam and 
oriented to that the index matching condition was satisfied for 
second harmonic generation. The second harmonic thus generated 
provided the pump power for parametric amplification. At the 
second ADP crystal pump power at 3469 A was found to be about 2 
mw. Pump and signal beams were aligned using Polaroid films. 

With signal power of 8 . 2 mw at the ADP crystal, the maximum dif- 
ference frequency generated was found to be about 1.2 mw, corre- 
sponding to a power amplification of 17.6%. D.P.F. 


A65-242S2 

A LOW-TENSION DISCHARGE OF VERY HIGH INTENSITY START- 
ED BY LASER PULSES [DECHARGE BASSE TENSION A TRES 
HAUTE INTENSITE INITIEE PAR IMPULSION LASER]. 

Germain Chartier and Albert Septier (Paris, Vniversite, Institut 
d'Electronique , Orsay, Seine-et-Oise, France). 

Academie des Sciences (Paris), Comptes Rendus , vol. 260, no. 18, 
May 3, 1965, p. 4685-4688. 8 refs. In French. 

A description of the results obtained by focusing the luminous 
beam from a ruby laser onto a titanium hydride target which acts 
as one of the electrodes of a diode, whereby pulses of current attain 
an intensity of several hundreds of amperes for several p sec. 

This procedure facilitates the formation of very dense discharges, 
or it can be uBed as a high-intensity ion source. D. P. E. 


A65-24309 

HYDROGEN -MASER PRINCIPLES AND TECHNIQUES. 

D. Kleppner, H. C. Berg, S. B. Crampton, N. F. Ramsey 
(Harvard University, Cambridge, Mass.), R. F. C. Vessot, H. E. 
Peters, and J. Vanier (Varian Associates, Beverly, Mass.). 
Physical Review, 2nd Series, Section A , vol. 138, May 17, 1965, 
p. A 972- A 983. 32 refs. 

NSF -Navy-NASA-supported research. 

Details of the techniques and design principles relevant to the 
construction and operation of a hydrogen maser. These include 
methods for the generation of atomic hydrogen, state selection, 
design of the microwave cavity, production of very low magnetic 
fields, coating the hydrogen storage bulb, and tuning the maser. 

A figure of merit is introduced which indicates the optimum choice 
of parameters . (Author) W . M. R. 


A65-24352 

LASER MICROWELDING. 

James R. Shackleton (Hughes Aircraft Co. , Ground Systems Group, 
Fullerton, Calif.). 

Semiconductor Products and Solid State Technology , vol. 8 , May 

1965, p. 15-19. 
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A65-24857 


Discussion of the capabilities , characteristics, and applications 
of the laser microwelding technique for the formation of small 
electrical joints. Applications covered include welds to thin films 
and between dissimilar materials of widely different thicknesses, 
and the formation of electrical connections directly through a sheet 
of insulated material. Preliminary tests on User microwelding 
are briefly discussed, and the effects of various thin-film circuit 
substrates on the quality of the weld are examined. P.K. 


A. N. Oraevskii and V. A. Shcheglov (Akademiia Nauk SSSR, 
Fizicheskii Institut, Moscow, USSR). 

Radiofizika , vol. 8, no. 1, 1965, p. 81-90. 10 refs. In Russian. 

Investigation of the natural modes of plane and cylindrical 
dielectric resonators in the optical band. The transverse wave 
numbers and the natural frequencies are calculated. The quality 
factors of the modes are found. The number of natural oscilUtions 
in a given spectral interval is determined. {Author ) A. B. K. 


DETERMINATION OF THE REFRACTIVE INDEX OF A SOLID 
USING A FAR INFRA-RED M A SER. 

J. E. Chamberlain and H. A. Gebbie (National Physical Laboratory, 
Basic Physics Div. , Tedding ton, Middx. , En g l a n d). 

Nature, vol. 206, May 8, 1965, p. 602, 603. 5 refs. 

Description of a method, using a far IR Michelson interferom- 
eter illuminated with the 3 37 -micron radiation from a CN maser, 
for deter mining the refractive index of a solid. The method is 
reviewed, and its application to measure the refractive indices of 
polythene, polytetrafluor ethylene, and crystalline quartz is de- 
scribed. The results support those obtained by Fourier methods. 

It is noted that the combination of maser and Fourier methods can 
be used for precision IR dispersion measurements on materials 
in any phase. *** ** 


STEADY -STATE LASER OSCILLATIONS WITH DISTRIBUTED 
LOSSES [OB USTANOVIVSHIKHS1A KOLEBAN1AKH LA Z ERA 
S RASPREDELENNYMI POTER1AM1J. 

L. A. Ostrovskii and E. I. Iakubovich (Gor* kovskii Gosudarstven- 
nyi Universitet. Nauchno-Issledovatel 1 skii Radiofizicheskii 
Institut, Gorki, USSR). 

Radiofizika, vol. 6, no. 1, 1965, p. 91-97. In Russian. 

Consideration of electromagnetic oscillations in a plane active 
layer. It is taken into account that the energy losses in such a sys- 
tem may be caused not only by radiation through the layer bounda- 
ries but also by losses in the medium containing the active mole- 
cules. The frequency spectrum of steady- state nonlinear oscillations 
is found, as well as the corresponding amplitude and phase distribu- 
tions of the field in space. It is shown, in particular, that the 
presence of volume losses in sufficiently thick layers leads to an 
ambiguous spatial dependence of the field at the given frequency. 

(Author) A. B. IM- 


PRECISION RANGE -GATED IMAGING TECHNIQUE. 

Don B. Neumann (USAF, Systems Command, Research and Tech- 
nology Div. , Avionics Laboratory. Wright-Patterson AFB. Ohio). 
(Society of Motion Picture and Televis ion Engineers, Technical 
Conference, New York, N.Y., Sept. 28, 1964J 
SMPTE, Journal, vol. 74, pt. 1. Apr. 1965, p. 313-319* 

Use of a Q-s witched giant -pulsed User to actively illuminate 
a distant target with a light pulse of about 60-n.ec duration. The 
50-nsec exposure of an image-converter camera is delayed the 
proper amount with respect to the User to allow light only from the 
target area to enter the camera, thus limiting the image to objects 
within the target area. It is demonstrated that backscatter from 
such atmospheric particles as rain and snow can be much reduced 
by this technique and that such range information as elevation 
contours can be inserted in an aerial photograph. Both factors 
appear to be limited in range and field of view only by the output 
energy from Users presently avaiUble. B.B. 


165-24124 * 

OBSERVATION OF MULTIBEAM GENERATION 

JEON LASER [NABLIUDENIE MNOGOPU CHKOVOGO REZHIMA 

}ENERATSII GELU-NEONOVOGO LAZERA]. 

u L Zaitsev and D. P. Stepanov (Gor' kovskii Gosudarstvennyi 

Jniversitet, Nauchno-I.sledovatel' skii Radiofizicheskii Institut, 

Horki, USSR). • 

fladiofixikx, vol. 8. no. 1. 1965. p. 198. 199. In Ru»un. 

Observation of multibeam generation of a helium -neon laeer m 
a ga. -discharge tube. The multibeam generation was produced by 
introducing into the re.onator of the generating laser inhomoge- 
oeities either in the form of a flat tapered plate lying approximately 
at a Brewster angle to the emission beam or in the form of opaque 
objects (such as a segment of wire) perpendicular to the Mia of the 
beam. When spherical mirrors and tapered plates are used, an 
emission structure consisting of two beams converging on one mir- 
ror at angles up to Z0‘ can easily be obtained. By replacing one of 
the spherical mirror, with a flat mirror, a two-beam "angle mode 
can be excited. A .ingle emission structure consisting of up to eight 
beam, can be excited with the aid of a plate and up to four beam. 


A43-24M* * 

STATISTICAL CHARACTERITST ICS OF AUTOMODULATION OF 
THE EMISSION OF A SOLID-STATE LASER [ST AT 1ST ICHESKIE 
KHARAKTERISTIKI AVTOMODU LIATSU IZLUCHENUA LAZERA 
NA TVERDOM TELE]. 

V. I. Bespalov and A. V. Gaponov (Gor 1 kovskii Gosudarstvennyi 
Universitet, Nauchno-Issledovatel* skii Institut, Gorki, USSR). 
Radiofizika, vol. 8, no. 1, 1965, p. 70-80. 10 refs. In Russian. 

Consideration of the effect of spontaneous emission on the 
behavior of a system of two -level objectives with different lon- 
gitudinal (T^) and transverse (T 2 ) relaxation times in a single - 
mode resonator (T 2 «T 1 ). It is shown that spontaneous emission 
leads, on the average, to more rapid attenuation of the emission 
modulation under transient conditions. The maximum power in the 
"peaks" of the emission of a solid-state laser is found, this quan- 
tity being logarithmically related to the intensity of the spontaneous 
emission. 


A65-24410 * 

NATURAL MODES OF OPTICAL QUANTUM RESONATORS WITH 
DIELECTRIC FILLING [SOBSTVENNYE TIPY KOLEBANU 
KV ANTOV YKH OPTICHESKIKH REZONATOROV, ZAPOLNEN- 
NYKH VESHCHESTVOM]. 


A 65-24425 # 

THE EXCITATION PARAMETER OF A BEAM MASER [O 
PARAMETRE VOZBUZHDENHA PU CHKOVOGO MAZERA], 

A. F. Krupnov and V. A. Skvortsov (Gor 1 kovskii Gosudarstvennyi 
Universitet, Nauchno-Issledovatel* skii Radiofizicheskii Institut, 
Gorki, USSR). 

Radiofizika, vol. 8, no. I, 1965, p. 200-203. 9 Tefs. In Russian. 

Calculation of the maximum obtainable excitation parameter of 
a beam maser, taking into account a quantitative estimate of the 
effect of collisions in the beam. The results obtained are compared 
with data from experiments with a formaldehyde molecular gener- 
ator. The dependence of the excitation parameter on the magnitude 
of the molecular beam and on the length of the sorting system is 
found, taking collisions into account. A. B. K. 


*65-24*37 * 

POLARIZATION OF LASER RADIATION. 

A M. Ratner. 

(Optika i Spektroskopiia, voL 18, Feb. 1965, p. 258-266.) 

Optics and Spectroscopy, voL 18, Feb. 1965, p. 143-147. 7 refs. 
Translation. 

[For abstract see Accession no. A65-21805 U-16] 
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A65-24862 


A65-24462 * 

ON SOME FEATURES OF GAS LASERS CONTAINING MIXTURES 
OF OXYGEN AND RARE GASES. 

S. G. Rautian and P. L. Rubin. 

(Optika i Spektroskopiia, vol. 18, Feb. 1965, p. 326-328.) 

Optics and Spectroscopy , vol. 18, Feb. 1965, p. 180, 181. 9 refs. 
Translation. 

[For abstract see Accession no. A65-21810 11-16] 


A65-24463 * 

SPECTROSCOPIC APPLICATIONS OF GAS LASERS. 

G. G. Petrash and S. G. Rautian. 

( Optika i Spektroskopiia, vol. 18, Feb. 1965, p. 336, 337. ) 
Optics and Spectroscopy, vol. 18, Feb. 1965, p. 188, 189. 
Translation* 

[For abstract see Accession no. A65-21811 11-16] 


A65-24679 * 

LIMITS ON THE CROSS SECTION OF A LASER BEAM [PREDEL' - 
NOE SECHENIE PUCHKA IZLU CHENIIA OPTICHESKOGO KVANTO 
VOGO GENERATORA]. 

N. G. Basov, E. M. Belenov, and V. S. Letokhov (Akademiia 
Nauk SSSR, Fizicheskii Institut, Moscow, USSR). 

Akademiia Nauk SSSR, Doklady . vol. 161, Apr. 1. 1965, p. 799-801. 
5 refs. In Russian. 

Analysis showing that for CW -lasers with large transverse 
dimensions of the resonant cavity, limits on the cross section of 
the output beam can arise because of delayed interaction in the far 
fields of the laser or due to mismatch of the self- re sonant frequen- 
cies of the individual resonator components. In pulsed Q- switched 
lasers, limits on the beam cross section can occur when the time 
of radiation buildup by the crystal is of the order of the transient 
period of the types of resonator oscillations. V.P. 


A6S-24M1 * 

OPTICAL MASER USING CaF _:Dy 2+ [KVANTOVYI OPTICHESKII 
GENERATOR NA CaF 2 :Dy 2+ ]. 

V. V. Kostin, T. M. Murina, A. M. Prokhorov, and V. T. Udo- 
venchik (Akademiia Nauk SSSR, Fizicheskii Institut, Moscow, 

USSR). 

Akademiia Nauk SSSR, Doklady . vol. 161, Apr. 1, 1965, p. 806-809. 
8 refs. In Russian. 

Experimental investigation of a laser using a fluorite crystal 
containing the bivalent dysprosium ion in various concentrations. 
The luminescence and absorption spectra of these crystals are 
studied. The absorption spectrum is found to consist of a strong 
absorption band, reaching from 2300 to 4900 A, and of three less 
strong but narrow bands having maxima at the wavelengths 5800, 
7150, and 9100 A, respectively. Pumping (with xenon lamps) of 
any of these three lines leads to strong luminescence in the region 
of 2.3 to 2.6 /i. Spectrograms of the emission line are presented, 
and the latter is found to equal 0.01 cm“*. V P 


A65-24M2 * 

APPLICATION OF A TRAVELING-WAVE QUANTUM PARAMAG- 
ilf™ AMPLII1ER TO radi °- a STRONOMICAL INVESTIGATIONS 

™™5. 8 ' CM band [primenenie kvantovogo paramag- 

“”522 USILITELLA BEGUSHCHEI VOLNY DLIA RADIOASTRO- 
NOMICHESKIKH ISSLEDOVANH NA VOLNE 8 SM). 

L. I Matveenko, G. S. Misezhnikov, M. M. Mukhina, and V. B. 
Shteinshleiger. 

m^ KuVsian Pokladv - vol ‘ ^ Apr. 1, 1965, P . 810-812. 

Description of a radio telescope coupled to a traveling -wave 
quantum paramagnetic amplifier using a ruby crystal with a Cr+* 
concentration of 0 . 036%. The block diagram of the device is dis- 
cussed. The radio emission from Signus A, Jupiter, and the 
galactic M-82 obtained at a time constant of 2, 10, and 4 sec re- 
spectively, is plotted. Technique, are described, using which it 


proved possible to obtain a stability of better than 2% for the amplifica- 
tion factor of the radio telescope over a period of operation of 1 hr, 
a modulation frequency of 179 cps, and a transmission band of 10 
cps for the modulation -frequency amplifier. V.P. 


A65-24910 

THE OPTICAL RING RESONATOR. 

W. W. Rigrod (Bell Telephone Laboratories, Inc., Murray Hill, 

N. J. ). 

Bell System Technical Journal , vol. 44, May- June 1965, p. 907-916. 

13 refs. 

Derivation of expressions for the stability parameter, spot 
size, and a wavefront curvature of a Gaussian beam in a ring resonato 
containing up to four spherical mirrors unequally spaced. Higher- 
order transverse modes and aperture effects are not considered. 

Two methods of analysis are used: (1) replacement of the mirrors 
by an infinite sequence of equally spaced identical thick lenses, and 
(2) transformation of the beam into itself after one circuit of the 
ring, by means of a ray matrix representation of the equivalent thin 
lenses. The procedure can readily be extended to ring resonators 
with any number of spherical mirrors. (Author) M. M. 


A65-2491 1 

DIFFRACTION LOSS AND SELECTION OF MODES IN MASER 
RESONATORS WITH CIRCULAR MIRRORS. 

Tingye Li (Bell Telephone Laboratories, Inc. , Murray Hill, N. J. ). 
Bell System Technical Journal, vol. 44, May-June 1965, p. 917-932. 
18 refs. 

Computation of the losses, phase shifts, and field distribution 
functions for the two lowest-order modes on interferometer-type 
maser resonators consisting of spherically curved mirrors with cir- 
cular apertures, by solving a pair of integral equations numerically 
on a digital computer. Solutions are obtained for the symmetric ge- 
ometry of identically curved mirrors and for the half -symmetric ge- 
ometry consisting of one plane and one curved mirror, with the ra- 
dius of curvature of the mirrors as a variable parameter. The con- 
focal or near-confocal configuration is shown to have good mode- 
selective properties in that the ratio of the loss, of the second-order 
(TEM l0 ) mode to that of the lowest-order (TEM 00 ) mode is the lar- 
gest of the configurations considered. It is noted that the numerical 
results should be of interest to those concerned with the problem of 
mode selection in optical masers and with the design of single-mode 
masers with relatively low gain. (Author) M. M. 


A 65 -24931 # 

SIGNAL DEGENERATION IN LASER BEAMS PROPAGATED 
THROUGH A TURBULENT ATMOSPHERE. 

Petr Beckmann (Colorado, University, Dept, of Electrical Engi- 
neering, Boulder, Colo.). 

Journal of Research, Section D - Radio Science, vol. 69D, Apr. 

1965, p. 629-640. 14 refs. 

NBS-supported research. 

Derivation of the statistical distribution of the angle of arrival, 
the spot location, the cross section, the amplitude, the carrier 
phase, and the modulation phase of a laser beam traversing an 
anisotropically turbulent atmosphere, in terms of the space correla- 
tion function of the atmospheric index of refraction and the wind- 
speed. The limitations imposed by the turbulent atmosphere and 
the loss of coherence on the depth and bandwidth of the modulation, 
on the length of the path, and on the aperture of the receiving 
apparatus are analyzed. Experiments to obtain numerical param- 
eters and to check functional dependencies are proposed. 

(Author) M. M. 


A65-24933 

A 4 -MM FABRY -PEROT MASER. 

A. F. Krupnov and V. A. Skvortsov (Gor'kovskii Gosudarstvennyi 
Universitet, Radiofizicheskii Institut, Gorki, USSR). 

( Zhurnal Eksperimental 'noi i Teoreticheskoi Fizlki , vol. 47, 

Nov. 1964, p. 1605-1611.) 

Soviet Physics - JETP . vol. 20,- May 1965, p. 1079-1083. 15 refs. 
Translation. 

[For abstract see Accession no. A65 -14113 05-16] 


no 


A65-25036 


A 65-24951 

STUDY OF THE '’SPARK" PRODUCED IN AIR BY FOCUSED 
LASER RADIATION. 

S. L. Mandel'shtam, P. P. Pashinin, A. V. Prokhindeev. A. M. 
Prokhorov, and N. K. Sukhodrev {Akademiia Nauk SSSR, Fizicheskii 
Ins ti tut, Moscow, USSR). 

( Zhurnal Eksperimental'noi i Teoreticheskoi Fizikj , vol. 47, 

Nov. 1964, p. 2003-2005.) 

Soviet Physics - JETP . vol. 20, May 1965, p. 1344-1346. 7 refs. 
Translation. 

[For abstract see Accession no. A65-14131 05-16] 


MS-24954 

PROBLEM OF SPIKE ELIMINATION IN LASERS. 

H. State, G. A. DeMars, D. T. Wilson {Raytheon Co. , Research 
Div., Waltham, Mass.), and C. L. Tang (Cornell University, 

Dept, of Electrical Engineering, Ithaca, N.Y.). 

Journal of Applied Physics , vol. 36, May 1965. p. 1510-1514. 

10 refs. 

Contract No. AF 19(628)-3862. 

Theoretical and experimental investigation of the conditions 
under which spiking in a laser output can be completely suppressed. 
It is predicted that a nonlinear absorber in the cavity producing 
greater loss at the higher power levels, and vice versa, should be 
highly effective. Experimental work was carried out with a single - 
mode traveling -wave laser, since in this case the predictions can 
be most easily checked. Instead of using a nonlinear absorber, 
a Kerr cell controlled by a feedback circuit was used. It was found, 
in agreement with theory, that the time delay between the buildup 
of the electromagnetic energy in the cavity and the corrective action 
of the Kerr cell is a rather important parameter. Spike suppression 
can only be obtained when this time delay is short as compared to 
the duration of one oscillation pulse. (Author) A.B.K. 


A 65*24954 

LASER -INDUCED THERMIONIC EMISSION FROM TANTALUM. 

C. M. Verber and A. H. Adelman (Battelle Memorial Institute, 
Columbus, Ohio). 

Journal o f Applied Physics , vol. 36, May 1965, p. 1522-1525. 

6 refs. 

Grant No. AF AFOSR 640-64. 

Measurement of the induced thermionic emission of electrons 
from tantalum as a result of bombardment with laser beams of up 
to 10 w/ cm peak power, the emission being expressed as a func- 
tion of the tantalum temperature. It is shown that, within the power 
range investigated, the results can be described in detail as therm- 
ionic emission resulting from a temperature increase which is cal- 
culable from classical heat-transfer theory. (Author) A.B.K. 


A65-24960 

THEORY OF LASER GIANT PULSING BY A SATURABLE 
ABSORBER. 

A. Szabo (National Research Council, Div. of Radio and Electrical 
Engineering, Ottawa, Canada), and R. A. Stein (Alberta, Universi- 
ty, Dept, of Electrical Engineering, Edmonton, Alberta, Canada). 
Journal of Applied Physics , vol, 36, May 1965, p. 1562-1566. 

26 refs. 

Analysis of laser, giant pulsing, using a saturable absorber 
inside the laser cavity as a fast switch. Giant pulse parameters 
such as pulse rise and fall times and peak power are calculated 
as a function of U, the ratio between the ion cross section of the 
absorber and that of the laser; the normalized inversion 

prior to switching; and the laser mirror transmission T r . It is 
shown that there is an optimum T r for the extraction of maximum 
peak power. A criterion for the minimum O for giant pulsing to 
occur is derived. The largest output occurs when (7 '■* ".in which 
case the theory approaches that of Wagner and Lengyel. Some 
numerical examples are presented, as well as a discussion of the 
range of validity of the theory. (Author ) A . B . K. 


A 65- 24961 

MAGNETIC PROPERTIES OF InAs DIODE ELECTROLUMI- 
NESCENCE. 

F. L. Galeener (Massachusetts Institute of Technology, National 
Magnet Laboratory, Lexington, Mass.), I. Melngailis, G. B. 

W right, and R. H. Rediker (Massachusetts Institute of Technology, 
Lincoln Laboratory, Lexington, Mass.). 

Journal of Applied Physics , vol. 36, May 1965, p. 1574-1579. 

25 refs. 

Study of spontaneous and laser electroluminescence of InAs 
diodes in magnetic fields up to 109 kgauss. The peak of the emitted 
energy shifts linearly with magnetic fields above 20 kgauss at a 
rate which ucpcuua on the carrier con cent rati on of the n-type 
material. If the energy shift is described as AE = l/2heH/m*c, 
the value of m* is the same as that measured at the Fermi level 
in bulk n-type material. The e mi as ion from one laser diode ex- 
hibited a splitting which corresponds to a g factor of about 7 for 
the electron. Evidence was obtained that the laser threshold 
current is reduced by the magnetic -field component perpendicular 
to the junction current. (Author) A.B.K. 


A65-24964 

MICROWAVE PROPERTIES OF A CALCIUM -VANADIUM -BISMUTH 
GARNET. 

W, G. Nilsen and E. G. Spencer (Bell Telephone Laboratories, 

Inc., Murray Hill, N.J.). 

Journal of Applied Physics , vol. 36, May 1965, p. 1616-1619. 

8 refs. 

Measurement of the microwave properties of single crystals 
of the garnet {C*2.5 Bi 0 5 } [Fe 2 ] (Fe|_ ?5 Vj 25 )Oj 2 from 4.2°K 
to room temperature. l{s linewidth is found* to be quite small, 
varying from 1.5 to 9 oe, depending on temperature and orienta- 
tion. Considering the small saturation magnetization of this garnet 
(4 ff M » 610 gauss) the magnetic -anisotropy field is unusually low 
at 4.2°K, namely, about 275 oe along the easy axis of magnetiza- 
tion. The calcium-vanadium-bismuth garnets have been found to 
be particularly useful in isolators for traveling -wave masers. 
Because of the unique combinations of low anisotropy and low 
magnetization, operation can be obtained at lower frequencies in 
the frequency -magnetic field region near g = 2 than for pure or 
substituted yttrium iron garnet. The characteristics of such an 
isolator operating at 1750 Mc/sec and 3 00 oe are described. 

(Author) A.B.K. 

A63-24976 * 

SPECTRAL STUDIES OF RUBY LASER EMISSION AND OF ITS 
RELATION TO RESONATOR PROPERTIES [ISSLEDOVANIE 
SPEKTRA IZ LU CHE NILA RUBINOVOGO LAZERA I EGO SVIAZI 
SO SVOISTVAMI REZONATORA]. 

F. A. Korolev and S. M. Mamedzade (Moskovskii Gosudar stvennyi 
Universitet, Kafedra Optiki, Moscow, USSR). 

Moskovskii Universitet, Vestnik, Seriia III - Fizika, Astronomiia, 
vol. 20, Mar. -Apr. 1965, p. 35-39. 13 refs. In Russian. 

Study of the types of resonance oscillations in ruby laser emis- 
sion at room temperature, using a Fabry-Perot multiplex 
etalon and a ruby crystal of such a shape that its outer dielectric 
mirrors and end faces form a complex resonator producing oscil- 
lations of various types. It is shown that the spectral composition 
of stimulated ruby emission depends closely on the resonator 
structure, showing spectral components which correspond to com- 
ponents of the resonator. A multiplex etalon proved effective in 
resolving the superfine spectral structure in laser emission. 

V. Z. 


665*25036 

QUANTUM ELECTRODYNAMICS AND GUIDANCE [ELECTRONIQUE 
QUANTIQUE ET GUIDAGE]. 

G. Pircher (Compagnie Fran^aise Thomson-Houston, Service 
d'Etudes Techniques Avancees, Paris, France). 

Technique et Science Aeronautiques et Spatiales, Jan. -Feb. 1965, 
p. 39-44. In French. 

Use of quantum electrodynamics as a means of greatly increasing 
the accuracy of locating an object in space and time and of correcting 
its movements. Quantum electrodynamics involves the study of 
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processes of emission and amplification, while taking quantum 
processes directly into consideration. Some examples concerning 
the use of masers, lasers, and atomic clocks are given. Expanding 
the subject, it is shown how the inexactness of knowledge of space - 
time parameters is related to uncertain knowledge of the character- 
istics of the electromagnetic waves carrying the information. These 
characteristics are related to the concept of the coherence of these 
waves. The concept and its evolution in various emission and am- 
plification processes are briefly examined. F.R.L. 


A65-25059 

PHENOMENOLOGICAL THEORY OF LASER BEAM FLUCTUATIONS 
AND BEAM MIXING. 

L. Mandel (Rochester. University, Dept, of Physics and Astronomy, 
Rochester, N.Y.). 

Physical Review, 2nd Series, vol. 138, May 10, 1965, p. B 753- 
B 762. 42 refs. 

Army-USAF-supported research. 

Quantum theoretical analysis of laser beam fluctuations and of 
the light beat experiments with two lasers. With the help of experi- 
mental results on photon counting fluctuations in a single -mode 
laser field, some correlation properties of the field are derived. 

It is shown that the correlation equations are satisfied by states of 
the field which are much more general than "coherent" states. The 
equations lead directly to the spectral density of the intensity 
operator in the light beat experiments, which can be obtained from 
photoelectric measurements. The resulting expression is practically 
identical to that found by Forrester for light having thermal statisti- 
cal properties. The reasons for this are discussed by a comparison 
of the corresponding probability distributions of photon counts and 
of the classical wave amplitude. (Author) W.M.R. 


A65-25256 * 

QUANTUM ELECTRONICS [KVANTOVAIA ELEKTRONIKA] . 

A. M. Prokhorov. 

Uspekhi Fizicheskikh Nauk , vol. 85, Apr. 1965, p. 599-604. 

15 refs. In Russian. 

Historical review of quantum electronics. The reasons why 
the first advances in quantum electronics were made by scientists 
working in the field of radio spectroscopy and not by those working 
in the field of optical spectroscopy are outlined. Certain difficul- 
ties standing in the way of the creation of optical quantum generators 
even after the creation of masers in the radio range are discussed. 

It is shown that, although these difficulties have now been mastered 
in the case of optical quantum generators, these same difficulties 
have cropped up again in the case of generators in the X-ray range. 

It is said that a new qualitative leap has been made in obtaining 
from a ruby oscillator energy densities at which the probability of 
multiquantum processes is commensurate with or exceeds the proba- 
bility of single -quantum processes. The creation of quantum gen- 
erators using two-quantum transitions is cited as being an interest- 
ing and fundamentally new trend. A.B.K. 

A65-25265 

COHERENCE -PROPERTIES OF THE STATISTICAL OPERATOR 
IN A LASER MODEL. 

W. W eidlich and F. Haake (Stuttgart, Technische Hochschule, 

Institut fur theoretische und angewandte Physik, Stuttgart, West 
Germany). 

Zeitschrift fur Physik, vol. 185, no. 1, 1965, p. 30-47. 14 refs. 

Investigation of the coherence properties of the statistical 
operator R of a field of light, for a laser system. Starting from 
the Schrodinger equation for motion for the statistical operator W 
of the system [atoms + field], it is shown that such an equation 
has "coherent" terms derived from the Hamiltonian H a H^ (atoms) 

+ Hp (fields) + ^(interaction), and "in coherent" terms arising 
from the coupling of the active atom levels to the pumped levels 
and to the ground state and the coupling of the lightmode to the 
absorbing material. W = P (atoms) x R(field). The complete equa- 
tion of motion is solved and leads to a statistical operator; this 
quantum -theoretical treatment justifies the statistical and funda- 
mental assumption of classical theory, which assumes that the 
lasing system is in a Glauber state. D. P. F. 


A65-25271 * 

GENERATION OF A SECOND OPTICAL HARMONIC IN A LASER 
RESONATOR [GENERATSIIA DRUGOI OPTICHNOI GARMON I KI V 
REZONATORI LAZERA]. 

I. O. Marushko and V. S. Mashkevich (Akademiia Nauk Ukrams»koi 
RSR, Institut Fiziki, Kiev, Ukrainian SSR). 

Ukrains^i Fizichriii Zhurnal , vol. 10, Mar. 1965, p. 312-322. 

11 refs. In Ukrainian, with summary in Russian. 

Investigation, by Mashkevich's method of kinetic equations, of 
the generation of the basic electromagnetic field and the second 
harmonic in a laser resonator as two interdependent processes. 

The effect of the second harmonic on the laser performance and the 
optimum conditions for converting the fundamental frequency into 
the harmonic are determined. Kinetic equations for a laser with a 
nonlinear -crystal resonator are given, covering both high- and^ 
low-level pumping. 

A65-25332 # 

A LASER GRATING INTERFEROMETER. 

James R. Sterrett, James C. Emery, and John B. Barber 
(NASA, Langley Research Center, Aero-Physics Div. , Hampton, 

Va. ). 

ALAA Journal, vol. 3, May 1965, p. 963, 964. 

Description of a low-cost interferometer which is believed to 
be as easy to build and adjust as a schlieren system and which has 
been developed for fluid mechanics research. The instrument uses 
a small diffraction grating to combine the light on one side of the 
usual schlieren beam with that on the other side. Fringes form 
where these two light beams overlap. The reference beam is im- 
mediately adjacent to the beam in which the disturbance is placed. 

A schematic drawing of the instrument is shown. It is pointed out 
that the light beam is not divided and then recombined as is neces- 
sary for the usual interferometer using other than a laser light 
source. A commercial replica transmission grating with 2000 
lines/in. was used in the interferometer. M. M. 


A65-25373 

FUNDAMENTALS OF LASER BEAM MACHINING AND DRILLING. 
Clyde M. Adams, Jr. (Massachusetts Institute of Technology, 
Cambridge, Mass.) and Glenn A. Hardway (Applied Lasers, Inc., 
Stoneham, Mass . ). 

( Institute of Electrical and Electronics Engineers, Machine Tools 
Industry Conference, Hartford, Conn., Nov. 16-18, 1964 . ) 

IEEE Transactions on Industry and General Applications , vol . 
IGA-1, Mar. -Apr. 1965, p. 90-96. 

Use of the high intensity which can be obtained by focusing the 
pulsed energy emitted by a ruby laser as a tool for nearly forceless 
machining. The method can be used on any material, regardless 
of thermal properties, which can be evaporated without decomposi- 
tion, including almost all ceramics and metals. With most sub- 
stances, almost all of the material removed by laser machining 
leaves in the liquid state. Only a small fraction is vaporized, and 
the high rate of the vaporization exerts forces which expel the 
liquid metal. All features of laser beam machining improve with 
increased intensity. The higher the intensity, the less heat is 
resonant in the uncut material, an important consideration with 
materials which are sensitive to heat shock, and the more efficient 
the process is in terms of volume of material removed per unit of 
energy. The intensities which are available with the laser are high 
enough so that the heat -affected zone on a cut surface is too small 
to be detected and there is no solidified liquid film residue on the 
cut surface. (Author) F.R.L. 

A65-255S9 * 

A METHOD OF MEASURING LOSSES IN AN OPTICAL CAVITY 
[OB ODNOM METODE IZMERENUA POTER' V OPT1CHESKOM 
REZONATORE], 

Iu. V. Troitskii. 

Radiotekhnika i Elektronika, vol. 5, May 1965, p. 954-956. In 
Russian. 

Description of a simple method of measuring the reflection 
coefficient of mirrors (and thereby the total losses in a cavity) On 
the operating wavelength of the laser in which they are used. In 
this method the medium in which amplification occurs is divided 
into two parts, the threshold transmission of an attenuator being 
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measured for each part separately and for both together. The 
amplification of a small signal in the two sections and the product 
of the reflection coefficients are obtained by simultaneously solving 
a system of three equations for the three measurement stages. 

A.B.K. 


with the same effective ray-divergence angle as the convergence 
angle of the telescope; therefore, any obstruction to the beam will 
appear as a shadow in the projected clear aperture. By noting 
characteristics of the shadow, the obstruction can be located and 
corrected. 


A 65-2 S3 90 * 

AN OPTICAL QUANTUM OSCILLATOR WITH CYLINDRICAL 
MIRRORS [OPTICHESKn KVANTOVYI GENERATOR S TS1LINDRI- 
CHESKIMI ZERKALAMI]. 

V. M. Klement* *v and lu. D. Kolomnikov. 

Radiotekfanika 1 Elektronika , vol. 5, May 1965, p. 956, 957. In 
Russian. 

Description of a laser with a hollow -cathode discharge on an 
Ne-H 2 mixture, the laser cavity being formed by cylindrical mirrors 
The generatrices of the cylinders are turned at a 90° angle to each 
other. With this orientation the mirror system possesses proper- 
ties similar to those of a spherical-mirror system. It is said that 
when one of the mirrors is turned 45-50° about the tube axis the 
property of noncriticality with respect to tuning is preserved. 
Generation is said to be possible even when the generatrices of the 
mirrors are parallel, but then accurate tuning is required in the 
planes parallel to the mirrors. A.B.K. 


OPERATION OF AN OPTICAL QUANTUM OSCILLATOR WITH A 
HOLLOW -CATHODE DISCHARGE ON AN He-Ne MIXTURE [RABO- 
XA OPT1CHESKOGO KVANTOVOGO GENERATORA NA SMESI 
He-Ne S RAZRIADOM V POLOM KATODE]. 

V. P. Chebotaev and V. V. Pokasov. 

Radiotekhnika i Elektronika , vol. 5, May 1965, p. 958-960. In 
Russian. 

Investigation of the dependence of the power output of a hollow - 
cathode oscillator on the discharge conditions for four lines corre- 
sponding to 2s -2p transitions of neon, the power generation being 
studied in both pure neon and a mixture of neon and helium. In pure 
neon, all the lines corresponding to 2s-2p transitions of neon could 
be resolved, in particular, the 11. 523 and U. 525-A lines. The op- 
timum pressure at which generation is observed on these four lines 
is found to be equal to 5 x 10’ Z mm Hg. When helium was added to 
the neon, generation on the 11.143- and 11, 525-A line, disappeared 
at an He pressure of 0. 2 mm Hg and did not reappear at any other 
He pressures, generation on the 11,523-A line first decreased, then 
began to increase at He pressures of about 1 mm Hg (> reaching a 
maximum at 4 to 5 mm Hg. generation on the 11,767-A line first 
disappeared, then reappeared at a pressure of about 2 mm Hg, 
reaching a maximum at 4 to 5 mm Hg. This behavior is attributed 
to an increase in the population of the 2p levels of neon, both as a 
result of cascade transitions and as a result of an increase in the 
concentration of neon metastables, it being shown experimentally 
that this concentration increases with an increase in the helium 
pressure. The optimum He pressure was found to vary allg ^ U ^“ d 
to lie between 4 and 5 mm Hg. 


CALCITE PRISMS AS HIGH-POWER LASER BEAM COMBINERS. 

Charles C. Wang and George W. Racette (Philco Corp. , Applied 
Research Laboratory, Blue Bell, Pa.). 

Optics , vol. 4, June 1965. p. 759-761. 5 refs. 

USAF -supported research. 

Report of collinearization of two laser beams through use of 
the birefringence of uniaxial crystal of calcite. It is shown that the 
insertion efficiency of prisms made from this material is comparable 
to that of dielectric-coated dichroic mirrors. The use of calcite 
prisms as beam combiners can probably be extended to other wave- 
lengths where sufficient birefringence in calcite exists. B. B. 


Aos«mo * 

THE LASER OSCILLATOR WITH AN EXTERNAL SIGNAL. 

R. H- Pantell (Stanford University, W. W. Hansen Laboratories of 
Physics, Stanford, Calif.). 

IEEE, Proceedings , vol. 53, May 1965, p. 474-477. 7 ref s . 

Contract No. Nonr -225(48). 

Description of a laser oscillator with an externally applied 
signal. Calculations are made (1) to determine the conditions for 
quenching the natural oacilLation, (2) to evaluate the frequency 
pulling and pushing effects, and (3) to determine the power gain at 
the forcing frequency. l Author > B B 


A63-23S72 

WIDE-BAND OPTICAL FREQUENCY TRANSLATION. 


j. K. iserr . 

IEEE, Proceedings , vol. 53, May 1965, p. 496, 497. 

Proposal of a system which will translate the frequency of a 
gas laser beam over a range of several Gc , using readily obtainable 
materials and a few watts of microwave power. The approach is 
said to circumvent the need for electro-optic crystals possessing 
cubic symmetry, which are hard to get. B * B ‘ 


AA3*2M79 

HARMONIC CROSS -RELAXATION IN CHROMIUM-DOPED RUTILE. 
D. H. PaxmanandG. I. Haddad (Michigan , University, Dept, of 
Electrical Engineering , Ann Arbor , Mich.). 

IEEE, Proceedings , vol. 53, May 1965, p. 501, 502. 

Description of experiments on chromium -doped rutile where a 
pump frequency of about 30 Gc was used to obtain population in- 
version at a signal frequency of about 40 Gc. The scheme employed 
utilizes harmonic cross relaxation and is similar to that used by 
Arams, in which ruby was used to obtain a maser at about 10. 5 Gc 
with a pump frequency of 9. 5 Gc. B. B. 


A65-257I5 * 

THEORY OF SELECTIVE MULTICAVITY TRANSMISSION MASER 
AMPLIFIERS. 

V. N. Alfeev and lu. P. Pimenov. 

( Radiotekhnika i Elektronika, vol. 10, Jan. 1965, p. 45-53 \^ 
Radio Engineering and Electronic Physics , vol. 10, Jan. 1965, 
p. 36-43. 6 refs. Translation. 

[For abstract see Accession no. A65-16282 07-09] 


VIGNETTING TEST FOR CATADIOPTRIC SYSTEMS USING A CW 
LASER 

Robert M. Zoot (Hughes Aircraft Co. , Research Laboratories, 

Malibu, Calif.). 

Applied Optics , vol. 4, June 1965, p. 755. 

Brief discussion of a vignetting test for a mirror telescope 
which consists of reversing the direction of the light beam intercepted 
from a point source at infinite distance. The point source emits light 


AXIAL MODES OF A RUBY LASER WITH EXTERNAL REFLECTORS. 
S. Singh, R. G. Smith, and M. Di Domenico, Jr. (Bell Telephone 
Laboratories, Inc., Murray Hill, N. J.). 

IEEE, Proceedings, vol. 53, May 1965, p. 507, 508. 6 refs. 

Outline of thefinding that the position of the ruby rod along the 
axis of an interferometer is important in determining whether or 
not oscillations of adjacent interferometer modes are present. In 
particular, it is found that intense simultaneous oscillation of 
adjacent axial modes occurs only when the ruby rod is near the end 
of the cavity. Strong oscillation of pairs of modes separated by 
more than one mode number occurs when the rod is at other 
positions along the axis of the cavity. B * B * 


A65-2M77 

ON THE PRODUCTION OF HIGH ENERGY PARTICLES BY GIANT- 
PULSE LASERS. 
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Walter Vali arid Victor Vali (Boeing Co. , Scientific Research Labo- 
ratories, Seattle, Wash.). 

IEEE, Proceedings , vol. 53, May 1965, p. 517, 518. 

Demonstration that presently available giant -pulse lasers can 
produce particles with energies higher than 10 10 ev. B. B. 


A65-25885 

LOW-LEVEL SINGLE -RESONATOR LASER AMPLIFIERS. 

A. D. Jacobson and T . R. O'Meara (Hughes Aircraft Co. , Research 
Laboratories, Malibu, Calif.). 

IEEE, Proceedings , vol. 53, May 1965, p. 529. 9 refs. 

Examination of a single-resonator reflection amplifier. The 
analysis is formulated in terms of a scattering matrix description 
of an optical resonator, but an equivalent microwave maser is 
equally well described if a guide wavelength factor is included. 
Reflection amplifier gain sensitivities and stability margins have 
been computed with respect to both reflectivity and activity as a 
function of active-electrical length, reflectivity, and bandeenter 
8 ain - B.B. 

A65-25888 

A LIMIT UPON LASER AMPLIFIER PUMP LEVEL. 

A. C. Scott (Wisconsin, University, Dept, of Electrical Engineering, 
Madison , Wis . ). 

IEEE, Proceedings , vol. 53, May 1965, p. 537. 7 refs. 

NSF- supported research. 

Investigation of an instability in a laser amplifier medium which 
should occur at high pumping levels, considering the "transmission- 
line equivalent circuit" for plane-wave propagation in a laser 
medium. Propagation, electric field, and magnetic field are taken 
as analogous to transmission-line voltage and current, respectively. 

B. B. 

A65-25890 

LASER DEFLECTION MODULATION IN A CdS PRISM. 

R. Kalibjian, T. Huen. C. Maninger, and J. Yee (California, 
University, Lawrence Radiation Laboratory, Livermore, Calif.). 
IEEE, Proceedings , vol. 53, May 1965, p. 539. 

AEC-sponsored research. 

Demonstration of deflection modulation of a Ne-He laser beam 
by passing current through a CdS prism with ohmic contacts. It is 
concluded that the deflection modulation of the laser beam is 
probably due to temperature changes in the CdS prism; therefore, 
such deflection can be used to measure the temperature of the 
environment in which the prism is located. In situations where 
thermocouple measurements present problems, there may be 
advantages in using thermal deflection of a laser beam. B.B. 

A65-26003 

A REPETITIVELY Q-SWITCHED, CONTINUOUSLY PUMPED 
YAG:Nd LASER. 

J. E. Geusic, M. L. Hensel, and R. G. Smith (Bell Telephone 
Laboratories, Inc., Murray Hill, N. J. ). 

Applied Physics Letters , vol. 6, May 1, 1965, p. 175-177. 

Contract No. DA-36 -039-AMC-02333(E). 

Description of the generation of repetitive high-power pulses by 
the repeated Q-switching of a continuously pumped YAlGiNd laser. 

The laser rod was pumped continuously with a 1000-w tungsten- 
iodine lamp, and the Q-switching was achieved by rapidly rotating 
one of the two mirrors comprising the laser resonator. When the 
mirror was stationary, an output at 1. 06^ of 25 0 mw was obtained. 

For the same 1000-w lamp input, rotation of the mirror at speeds 
greater than 100 rps produced repetitive Q-switched pulses with a 
peak power of 250 w. The characteristic pulse growth time was 
60 nanosec. The laser described should find application in optical 
nonlinear studies, in optical radars, and in laser welding and 
machining. 


A65-26004 

EVIDENCE FOR RADIATION TRAPPING AS A MECHANISM FOR 
QUENCHING AND RING-SHAPED BEAM FORMATION IN ION 
LASERS. 


P. K. Cheo and H. G. Cooper (Bell Telephone Laboratories, Inc. 
Whippany, N.J. ). 

Applied Physics Letters , vol. 6, May 1, 1965, p. 177, 178. 6 refs. 

Description of a mechanism which can account for observations 
of quenching and of the formation of ring-shaped beams in ion lasers. 
It is suggested that the trapping of resonance radiation between the 
lower laser level and the ion ground state is responsible for both 
these phenomena. By treating radiation trapping as a diffusion 
process, calculations are made which show that this mechanism can 
account for the observations. p k 


A65-26025 * 

THE PART PLAYED BY MULTIPHOTON PROCESSES IN ACHIEVING 
MAXIMUM POWER OF A LASER [ROL' MNOGOFOTONNYKH 
PROTSESSOV V US T AN O V L E N II PR E DEL ‘NCI MOSHCHNGSTI 
KVANTOVYKH GENERATOR OV]. 

F. B. Bunkin and A, M. Prokhorov (Akademiia Nauk SSSR, 
Fizicheskii Institut, Moscow, USSR). 

Zhurnal Eksperimental 1 noi i Teoreticheskoi Fiziki , vol. 48, 

Apr. 1965, p. 1084-1086. In Russian. 

Discussion of the mechanism of multiphoton absorption of laser 
electromagnetic emission within the emitting crystal. Estimates 
of maximum laser power are made for lasers using GaAs and ruby 
crystals, as derived from the internal photoeffect in the crystals. 

V. P. 

A65-26026 * 

INTERACTION OF OSCILLATORY MODES IN A LASER [VZAIMO- 
DEISTVIE KOLEBATEL'NYKH MOD V KVANTOVOM OPTICHESKOM 
GENERA TORE]. 

L. A. Ostrovskii (Gor'kovskii Gosudarstvennyi Universitet, 
Radiofizicheskii Institut, Gorki, USSR). 

Zhurnal Eksperimental 'noi i Teoreticheskoi Fiziki , vol. 48, 

Apr. 1965, p. 1087-1096. 11 refs. In Russian. 

Discussion of a laser having two resonator modes differing in 
the frequency of oscillations. Approximate equations for this laser 
model are derived. The monochromatic and two-frequency stationary 
modes are defined, and their stability is examined. The transient 
processes in the laser are studied by methods of qualitative theory. 

V. P. 


A65-26039 * 

INTERFERENCE MIRRORS CONSISTING OF ALTERNATING LEAD- 
OXIDE AND CRYOLITE FILMS [INTERFERENTSIONNYE ZERKALA 
IZ CHEREDUIUSHCHIKHSIA SLOEV OKISI SVINTSA I KRIOLITA]. 

Iu. V. Naboikin and N. L. Kramarenko (Akademiia Nauk Ukrainskoi 
SSR, Fiziko -Tekhnicheskii Institut Nizkikh Temperamr, Kharkov, 
Ukrainian SSR). 

Pribory i Tekhnika Eksperimenta , vol. 10, Mar. -Apr. 1965, 
p. 189, 190. In Russian. 

Experimental investigation showing the possibility of replacing 
ZnS by PbO as the high -refractive -index component in dielectric 
multilayer reflective coatings (with cryolite as the low -refractive - 
index component) for use as laser mirrors. It is shown that PbO- 
cryolite coatings with high optical characteristics can be produced 
by standard vacuum -deposition techniques, thus eliminating the 
difficulties associated with the preparation of Znb films. V. P. 


A65-26292 

CONTINUOUS LASER EMISSION BY DIRECT HIGH-FREQUENCY 
EXCITATION OF C0 2 AND N^O IN VIBRATIONAL TRANSITIONS 
OF 00°1-10°0 AND 00°1 -02°0 [EMISSION LASER CONTINUE PAR 
EXCITATION HAUTE FREQUENCE DIRECTE DE CO 2 ET N z O 
DANS LES TRANSITIONS VIBRATIONNELLES 00°1-I0°0 ET 00°1- 
02 ° 0 ], 

Pierre Barchewitz, Lucien Dorbec, Alain Truffert, and Philippe 
Vautier (Paris, Universite’, Laboratoire d*Infrarouge, Chimie 
Physique, Orsay, Seine -et -Oise ; So c i e'te" Anonym e de Telecommu- 
nications, Laboratoire de Physique, Paris, France). 

Acade'mie des Sciences (Paris), Comptes Rendus , vol. 260, no. 21, 
May 24, 1965, p. 5491-5493. 5 refs. In French. 

Experimental results, using an HF power source of approxi- 
mately 100 w. It is shown that direct HF excitation of a mixture 
containing C0 2 or N 2 0, in addition to emitting rays of the branch P 
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of the transition 00°1-10°0 (previously described), there is a con- 
tinuous emission of CO 2 in the branch P of the transition 00°l-02°0 
toward 1045 cm*l, an emission in the branch R of the transition 
00°1-10°0 for C0 2 toward 975 cm-1, and for N 2 O toward 955 cm' 1 , 
The laser power can exceed 2 w. F.R.L. 


A65-26457 

RAMAN SCATTERING IN SILICON. 

John P. Russell (Ministry of Aviation, Royal Radar Establishment, 
Greai maIvciu, V/crc; . , England). 

Applied Physics Letters, vol. 6, June 1, 1965, p. 223, 224. 8 refs. 

Description of first-order Raman scattering observed in silicon 
using the 6328-A output of an He-Ne gas laser. The laser output was 
focused on the surface of the silicon, and the back- scattered radia- 
tion analyzed. The value of the Raman shift is found to be 523 cm -1 , 
directly establishing the optic-phonon energy at the center of the 
Brillouin zone. The results are in excellent agreement with those 
deduced from IR absorption and neutron scattering experiments, 

P. K. 


A65-26542 

DIFFRACTION OF LIGHT BY A GRATING CAUSED BY THE 
FARADAY OR KERR EFFECT IN THE ELECTRO-MAGNETIC 
FIELD OF A LASER BEAM. 

R. Enderlein and W. Tausendfreund (Berlin, UniversitSt, 

Institut fdr theoretische Riysik, Berlin, East Germany). 

Physica Status Solidi, vol. 9, May 1, 1965, p. K117-K122. 

Investigation of a medium which is subjected to the electro- 
magnetic field of a laser beam, and which has a refractive index 
periodic in space and time aue to the Faraday and Kerr effects. In 
the electromagnetic field of the laser wave, the absorption coef- 
ficient is a periodic function in space and time because of the 
magneto- and electro -absorption. In this case die medium repre- 
sents an amplitude grating. B.B. 


A 45-26617 * 

OSCILLATION THRESHOLD OF A RUBY LASER TAKING INTO 
ACCOUNT THE DISSIPATION OF PUMPING POWER IN THE 
CRYSTAL fPOROG GENERATSII OPTICHESKOGO KVANTOVOGO 
GENERATORA NA RUBINE S U CHE TOM RASSEIANIIA ENERGII 
NAKACHKI V KRISTALLE]. 

D. N. Vylegzhanin and M. Kh. Zelikman. 

Radiotekhnika i Elektronika, voL 10, June 1965, p. 1147-1150. 

£ refs. In Russian. 

Derivation of a formula for two critical values of the pumping 
power for a solid-state laser. It is shown how using this formula 
makes it possible to determine the characteristics of a CW laser 
and a pulsed laser. V. P. 


A65-26694 # 

THEORY OF LASER RADIATION DUE TO INTERBAND TRANSI- 
TIONS IN AN EXTRINSIC SEMICONDUCTOR [TEORUA LAZER- 
NOGO IZLUCHENIIA NA ZONA-ZONNYKH PEREKHODAKH V 
PRIME SNOM POLUPROVODNIKE], 

G. Iu, Buriakovskii, V. L. Vinetskii, and V. S. Mashkevich 
(Akademiia Nauk Ukrainskoi SSR, Institut Fiziki. Kiev, Ukrainian 
SSR). 

Firika Tverdogo Tela , vol. 7, Apr. 1965, p. 1028-1036. 5 refs. 

In Russian. 

Application of the kinetic -equation method to a study of steady- 
state laser radiation occasioned by band -band transitions in a 
semiconductor containing impurity capture levels . The frequency 
of the fundamental mode and the positions of the Fermi levels Of 
the electron and hole bands are determined. Both spontaneous and 
induced transitions are considered, and an expression is obtained 
for the oscillation threshold and its dependence on the imjairity 
concentration. Intraband light absorption is neglected, but this is 
considered permissible at sufficiently low temperatures. 

W.M.R. 


A65-26727 

75 -MICRON LASER. 

Iu. N. Petrov and A. M. Prokhorov (Akademiia Nauk SSSR, 
Fizicheskii Institut, Moscow, USSR). 

(ZHETF Pis'ma v Redaktsiiu , vol. 1, Apr. 1, 1965.) 

JETP Letters , vol. 1, Apr. 1, 1965, p. 24, 25. 8 refs. Transla- 

tion. 

Use of a gas discharge to construct a laser operating in the 
far IR. Emission of a 75. 5778-fi wavelength was effected in the 
mixtures He + Xe (100:1) at optimal pressure p x# * 3. 5 x 10“ 2 mm 
Hg and Kr + Xe (3:1) at p^ e =(1.5 - 2) x 10-2 mm Hg. A generator 
was used with high-frequency discharge and with internal confocal 
Slivered mirrors with reflection coefficient- of 100 and 95%; the 
substrates were of crystalline quartz. The length of the discharge 
quartz tube was 1. 80 m, and the inside diameter was 6 mm. 

F.R.L. 


A6S-26419 

JUNCTION HEATING IN GaAs INJECTION LASERS. 

Karl Konnerth (International Business Machines Corp. , Thomas J. 
Watson Research Center, Yorktown Heights, N. Y. ). 

IEEE, Proceedings , vol. 53, Apr. 1965, p. 397, 398. 

Army -supported research. 

Determination of the temperature rise in the junction region 
of a Fabry-Perot GaAs injection laser, using three different 
methods which are said to give consistent results. The first 
technique used is time-resolved spectroscopy, the second is based 
on the length of time the laser stays on, and the third involves an 
analysis of steady-state heat flow in the laser. A.B.K. 


A69-26420 

MODE SELECTION AND MODE VOLUME ENHANCEMENT IN A 
GAS LASER WITH INTERNAL LENS. 

T. Li and P. W. Sm(th (Bell Telephone Laboratories, Inc. , 
Crawford Hill Laboratory, Holmdei, N.J.). 

IEEE, Proceedings , vol. 53, Apr. 1965, p. 399, 400. 8 refs. 

Description of a method of obtaining a single -mode output and 
mode volume enhancement in a gas laser with an internal lens. It 
is shown how a visible He-Ne gas laser can be operated in the 
fundamental transverse mode by using a confocal configuration 
consisting of a pair of plane mirrors of markedly different aperture 
size* placed in the two focal planes of a converging lens. A. B.K. 

A65-26S21 

RUBY AS A POTENTIAL MATERIAL FOR SUBMILLIMETER 
MASER. 

J. Hermance andG. Weasel (Syracuse University, Dept, of 
Physics , Syracuse, N.Y.). 

IEEE, Proceedings , vol. 53, Apr. 1965, p. 400, 401. 6 refs. 

Contract No. Nonr-669(18). 

Investigation of the suitability of ruby as submillimeter maser 
material. Experiments are said to show that the transition be- 
tween 2A( 2 E) and E( 2 E) will not go into stimulated emission at 
high temperatures and that the relaxation time between the Levels 
must be shorter than 10- 8 sec at liquid-nitrogen temperature. 
Operation of the ruby at liquid-helium temperature is therefore 
regarded as a necessity. An excitation scheme which is thought 
to have a fair chance of success in producing the desired transition 
is proposed. A.B.K. 


A65-26624 

NOTE ON LASER MONITORS. 

S. E. Schwarz (California, University, Dept, of Electrical Engi- 
neering. Berkeley, Calif.). 

IEEE, Proceedings , vol. 53, Apr. 1965, p. 414, 415. 

Consideration of the use of photomultipliers as laser monitors. 

In an experiment involving two photomultipliers the outputs of which are 
Gaussian random variables, the mean values and standard deviations 
of which are assumed to be equal, it is found that the probability- 
density function does not approach the expected Gaussian form. It 
is therefore concluded that there is considerable danger in using a 
photomultiplier as a laser monitor. The use of a high- current 
photodiode is proposed instead. A.B.K. 
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A65-26860 * 

MAGNETIC Q-FACTOR OF PARAMAGNETIC MASER CRYSTALS 
[D 0 BR 06 MAGNET YCZNA MASEROWYCH KRYSZTAL6w PARA- 
MAGNETYCZNYCH]. 

Marian Herman (Warszawa, Politechnika, Katedra Fizyki Ogolnej 
"B, ” Warsaw, Poland). 

Postqpy Fizyki , vol. 16, no. 2, 1965, p. 139-158. 15 refs. In 

Polish. 

Discussion of the magnetic Q-factor, Q^s* which describes 
the energy losses of the electromagnetic field in a maser crystal. 
It is shown that Qj^g can have a pronounced effect on the perfor- 
mance parameters of both a traveling -wave maser and a resonator 
maser, and that it depends on a variety of factors. In maser 
design, the Q^s can minimized by increasing the filling factor 
of the resonant cavity, by increasing the pumping frequency, or 
by increasing the spin-spin relaxation time. The average value 
of Qjyig in masers is on the order of 100. V.P. 


A63-26930 

PROGRESS IN RADIO SCIENCE 1960-1963. VOLUME 7 - RADIO- 
ELECTRONICS; PROCEEDINGS OF COMMISSION VII ON RADIO - 
ELECTRONICS DURING THE 14TH GENERAL ASSEMBLY OF 
URSI, TOKYO, JAPAN SEPTEMBER 15-20, 1963. 

Edited by R. E. Burgess (British Columbia, University, Dept, of 
Physics, Vancouver, Canada). 

Amsterdam, Elsevier Publishing Co. , 1965. 168 p. 

$ 11 . 00 . 

CONTENTS: 

PLASMAS - GEOPHYSICAL AND ASTROPHYSICAL SCALE. 
Reimar Lflst (Max-Planck-Institut fflr Physik und Astrophysik, 
Munich, West Germany), p. 8-20. [See A65-26931 16-30] 
PLASMAS - LABORATORY SCALE. Bo Lehnert (Royal 
Institute of Technology, Stockholm, Sweden), p. 27-89- 185 refs. 

[See A65-26932 16-25] 

OPTICAL MASER PRINCIPLES. A. Javan (Massachusetts 
Institute of Technology, Cambridge, Mass.), p. 97-106. 15 refs. 
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(Harvard University, Cambridge, Mass.), p. 111-127. 21 refs. 
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Y. Fujii (Tokyo, University, Tokyo, Japan), p. 160-164. [See 
A65-26936 16-16] 
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A65-26933 

OPTICAL MASER PRINCIPLES. 

A. Javan (Massachusetts Institute of Technology, Physics Dept. , 
Cambridge, Mass.). 

IN: PROGRESS IN RADIO SCIENCE 1960-1963. VOLUME 7 - 
RADIOELECTRONICS ; PROCEEDINGS OF COMMISSION VII ON 
RADIOELECTRONICS DURING THE 14TH GENERAL ASSEMBLY 
OF URSI, TOKYO, JAPAN, SEPTEMBER 15-20, 1963. [A65- 

26930 16-16] 

Edited by R. E. Burgess. 

Amsterdam, Elsevier Publishing Co. , 1965, p. 97-106. 15 refs. 

Discussion of some of the physical principles underlying the 
operation of lasers and their utilizations in the study of the inter- 
action of radiation and matter. Generally, a laser consists of an 
atomic system with an inverted population distribution within at 
least two of its energy levels. If an optical transition is allowed 
between the two levels, the process of stimulated emission of 
radiation leads to an amplification of electromagnetic radiation at 
frequencies within the linewidth of the corresponding transition. 
The coupling of this system with normal modes of an optical 
resonator results in excitation of those resonator modes which 
present sufficiently high Q-values at frequencies within the width 
of the amplifying atomic transition. Pulsed and continuous - 
operation, lasers are discussed, and their different fields of 
application are described. S.H. B. 


A6S-26934 

THE ATOMIC HYDROGEN MASER. 

Norman F. Ramsey (Harvard University, Lyman Laboratory of 
Physics, Cambridge, Mass.). 

IN: PROGRESS IN RADIO SCIENCE 1960-1963. VOLUME 7 - 
RADIOELECTRONICS;. PROCEEDINGS OF COMMISSION VII ON 
RADIOELECTRONICS DURING THE 14TH GENERAL ASSEMBLY 
OF URSI. TOKYO, JAPAN, SEPTEMBER 15-20, 1963. [A65- 

26930 16-16] 

Edited by R. E. Burgess. 

Amsterdam, Elsevier Publishing Co. , 1965, p. 111-127. 21 refs. 

Discussion of several experiments with an atomic hydrogen 
maser that were performed in an effort to obtain a device that 
would measure rf and microwave spectral lines with high precision. 
In this device, hydrogen atoms of the upper hyperfine state are 
focused on the entrance aperture of a Teflon-coated quartz bulb in 
which the atoms are stored for approximately 1 sec. The bulb is 
surrounded by a cylindrical rf cavity, and when the cavity is tuned 
to the hyperfine frequency of atomic hydrogen, maser radiation is 
produced. The radiation has high-frequency stability due to the 
large Q-value of the line. Results of the theoretical calculations 
for the threshold flux of atoms required for maser oscillations 
are given, and several such measurements as hyperfine separations 
and spin-exchange cross sections are discussed. S.H.B. 

A65-26935 

ON THE APPLICATIONS OF MICROWAVE AND OPTICAL 
MASERS. 

H. E. D. Scovil (Bell Telephone Laboratories, Inc., Murray Hill, 

N. J. ). 

IN: PROGRESS IN RADIO SCIENCE 1960-1963. VOLUME 7 - 
RADIOELECTRONICS; PROCEEDINGS OF COMMISSION VII ON 
RADIOELECTRONICS DURING THE 14TH GENERAL ASSEMBLY 
OF URSI, TOKYO, JAPAN, SEPTEMBER 15-20, 1963. [A65- 

26930 16-16] 

Edited by R. E. Burgess. 

Amsterdam, Elsevier Publishing Co. , 1965, p. 129-157. 37 refs. 

Discussion of the general properties of maser circuits, 
including the radiation field and maser media. Unlike conventional 
amplifiers, the maser contains a very large number of individual 
or molecular amplification centers acting essentially independently. 
The emphasis is placed on the engineering problems encountered 
as a result of this unique feature of masers. Systems applications 
for the maser and the role of the laser are also discussed. 

S.H. B. 

A65-26936 

BEAM NOISE MEASUREMENT BY LASER. 

S. Saito and Y. Fujii (Tokyo, University, Institute of Industrial 
Science, Tokyo, Japan). 

IN: PROGRESS IN RADIO SCIENCE 1960-1963. VOLUME 7 - 
RADIOELECTRONICS; PROCEEDINGS OF COMMISSION VII ON 
RADIOELECTRONICS DURING THE 14TH GENERAL ASSEMBLY 
OF URSI, TOKYO, JAPAN. SEPTEMBER 15-20, 1963. [a65- 

26930 16-16] 

Edited by R. E. Burgess. 

Amsterdam, Elsevier Publishing Co. , 1965, p. 160-164. 

Discussion of a method for determining the noise behavior of 
the potential minimum of traveling -wave tubes and the reduction 
factor for the shot noise at this value. The method employs the 
photoelectron emission which is coincident with the thermal 
emission from the oxide-coated cathode of the tube. The modulated 
output of a ruby laser is used to stimulate emission from the 
cathode. The potential minimum which occurs in the vicinity of 
the cathode reduces the shot noise and the demodulated components 
of the photoelectrons . If these can be treated as a small perturba- 
tion and both show similar behavior at or near the potential mini- 
mum, the reduction factors for both can be expected to be the 
same. Thus, the reduction factor of the shot noise can be obtained 
by observing the demodulated components of the photoelectrons. 

S.H.B. 


A65-26946 

OPTICAL AMPLIFICATION OF THE APPARENT RATE OF 
ROTATION OF A REFLECTOR IN Q-SWITCHING A LASER 
RESONATOR. 
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A65-27092 


J. W. Gate* and R. G. N. Hall (National Physical Laboratory, 

T ed ding ton, Middx. , England). 

Nature . voL 206. June 12, 1%5, p. 1141. 

Description of an optical arrangement for increasing the rate 
of Q- switching in a laser without introducing additional optical 
components or increasing the number of reflecting and transmitting 
surfaces. An afocal system of magnification M is introduced be- 
tween the ruby rod and the rotating roof prism of a typical Q- 
switched laser. The aperture of the prism filled by the beam is 
thus increased by a factor of M, and the rate of angular sweep of 
the reflected beam across the fixed reflector is increased by the 
same factor, giving an improvement in Q- switching. A means of 
realizing this scheme without having to introduce a separate 
afocal system is described. The given arrangement increases 
the speed of switching, reduces the peak power density in the 
reflecting prism, and makes the competing non -Q- switched reso- 
nant structure much more lossy and less likely to sustain oscil- 
lation. p. k. 


A65-269S3 

NEW LINES IN A PULSED XENON LASER. 

John A. Dahlquist (Lockheed Aircraft Corp. , Lockheed Missiles 
and Space Co. . Research Laboratories, Palo Alto, Calif. ). 
Applied Physics Letters, vol. 6, May 15, 1965, p. 193, 194. 

7 refs. 

Research supported by the Lockheed independent Research 
Program. 

Account of the observation of nine additional laser lines in a 
pulsed xenon discharge under conditions which do not produce any 
of the 18 lines of the Xe II spectrum which have been reported in 
recent publications. The two plasma tubes used each had a dis- 
charge length of about 1 m; one tube had a 5 mm- bo re and cold 
nickel cathode, the other had a 6-mm bore and a molybdenum 
cathode. Laser action occurred over a narrow pressure range of 
from about 0. 5 to 3 mtorr. B. B. 


A65-26954 

DERIVATION OF A FREQUENCY -SENSITIVE SIGNAL FROM A 
GAS LASER IN AN AXIAL MAGNETIC FIELD. 

Irwin Tobias (Rutgers University, School of Chemistry, New 
Brunswick, N. J. ). Michael L. Skolmck, Robert A. Wallace, 
and Thomas G. Polanyi (Laser, Inc., Briar cliff Manor, N. Y. ). 
Applied Physics Letters, vol. 6, May 15, 1965, p. 198-200. 

12 refs. 

Theoretical and experimental investigation of an effect which 
may form the basis of a scheme to increase the frequency stabili- 
ty of lasers. A gas laser with internal optics, operating in a sin- 
gle mode and placed in an axial magnetic field, is considered. 
Under the influence of the magnetic field, the active medium ac- 
quires o. negative circular dichroism; therefore the intensity of 
the left -circularly -polarized output of the laser differs from the 
intensity of the right- circularly-polarized output, and only when 
the two have their frequencies symmetrically disposed about the 
line center will their intensities be equaL This is the effect 
which is studied. B. B. 


A65-269S5 

ENERGY TRANSFER AND CW LASER ACTION IN Tm +3 :Er 2 0 3 . 

B. H. Soffer and R. H. Hoskins (Korad Corp. , Santa Monica, 
Calif. ). 

Applied Physics Letters, vol. 6, May 15, 1965, p. 200, 201. 
Contract No. AF 33 (615)-1967. 

Discussion of the successful pulsed and CW laser operation 
of Er 2 0 3 :Tm +3 at 5169 cm' 1 (1. 934 u ) at 77°K. This is the first 
laser material in which the host material itself provides the 
dominant pumping mechanism by means of energy transfer. The 
laser experiments were conducted with a sample about 1 cm in 
length with flat and parallel silvered ends using a fast gold-doped 
germanium detector. CW operation was observed using 500-watt 
quartz-iodine tungsten lamps as the pumping source. B. B, 

A65-26956 

ZEEMAN EFFECT, FREQUENCY PULLING AND FREQUENCY 
PUSHING IN A SINGLE -MODE He-Ne LASER. 


P. T. Bolwijn (Utrecht, State University, Physics Laboratory, 
Utrecht, Netherlands). 

Applied Physics Letters, vol. 6, May 15, 1965, p. 203, 204. 

9 refs. 

Description and interpretation of the influence of interferome- 
ter tuning on the frequency of the beat between the two Zeeman 
components in the radiation of an He-Ne laser with applied axial 
magnetic fields of from 5 to 30 oe. Circularly polarized fields 
were observed, and a dc -excited short planar He-Ne laser oper- 
ating in a single axial mode at 1. 153- ^ wavelength was used. The 
total gas pressure was about 5 torr. The strong dependence of 
K-at frequency on interferometer timing is shown in an included 
graph. 5. XL 


A65-26958 

MULTIMODE EFFECTS IN THE GAIN OF RAMAN AMPLIFIERS 
AND OSCILLATORS. I - OSCILLATORS. 

P. Lallemand (Harvard University, Div. of Engineering and 
Applied Physics, Gordon McKay Laboratory, Cambridge, Mass.) 
and N. Bloembergen (California, University, Dept, of Electrical 
Engineering and Dept, of Physics, Berkeley, Calif. ). 

Applied Physics Letters, vol. 6, May 15, 1965, p. 210-212. 

6 refs. 

Navy- supported research. 

Brief discussion of the multimode effects of the laser beam 
as a hindrance to interpretation of the quantitative measurements 
on the Raman gain. It is found that the gain per unit length in a 
Raman cell may vary by a factor of five or more; the behavior of 
Raman oscillators is also strongly affected by the mode structure 
of the exciting laser beam. B. B. 

A65-17064 

EVOLUTION IN TIME OF THE DISCHARGES INDUCED IN GASES 
BY A LASER [EVOLUTION TEMPORELLE DES DECHARGES 
INDUITES DANS LES GAZ PAR UN LASER]. 

Claude Breton, Maurice Capet, Vincent Chalmeton, Dong Nguyen 
Quang, and Renaud Papoular (EURATOM-Commissariat h 1' Energie 
Atomique, Croupe de Recherches sur la Fusion, Fontenay-aux- 
Roses, Seine, France). 

Academie des Sciences (Paris), Comptes Rendus , vol. 260, no. 22, 
May 31, 1965, p. 5731-5734. In French. 

Description of experiments which make i% possible to clarify 
the concepts of threshold and breakdown, to measure the charac- 
teristics of the emitted light, and to demonstrate the nonlinear 
nature of the light -discharge interaction. The experiments were 
conducted in air, nitrogen, and helium gas under pressures ranging 
from 1 to 25 atm, using a laser triggered by neodymium glass and 
a rotating prism. The laser pulse, in the shape of a half- sinusoid 
with a duration of about 90 nsec, had an energy content of 1 joule. 
The nominal frequency was 3 x 10 1 * cps. It is shown that the beam- 
gas interaction is quite strong well before the threshold value is 
attained and that the variations in emission and transmission are 
retarded in proportion to increasing gas pressure and decreasing 
laser energy. D.P.F. 


A 65*27092 

ELECTROMAGNETIC FIELD IN THE NEIGHBORHOOD OF THE 
FOCUS OF A COHERENT BEAM. 

A. Boivin (Laval University, Dept, of Physics, Quebec, Canada) 
andE. Wolf (Rochester, University, Dept, of Physics and Astronomy, 
Rochester, N. Y. ). 

Physical Review, 2nd Series, Section B . vol. 138, June 21, 1965, 
p. B 1561-B 1565. 10 refs. 

Army-supported research. 

Analysis of the typical structure of the focal region of a coherent 
light beam that emerges from an aplanatic optical system by an 
integral representation for the electromagnetic field in such a region 
of focus, as derived by Ignatowsky (1919) and by Richards and Wolf 
(1959). Contours of the time-averaged electric energy density in the 
focal plane, in one defocused plane and in two meridional sections 
of the focal region of a system with angular semiaperture 45°, are 
presented. The meridional diagrams refer to axial sections through 
a cylindrical region around the axis near focus, of length 16 X and 
cross-sectional diameter 10 X. where X is the wavelength of the light. 
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It is found that the field has a strong longitudinal component at 
certain points of the focal plane and that longitudinal electric field 
strengths of the order of 10^ v/cm could now be attained with focused 
laser beams, a diagram illustrating the complete behavior of the 
longitudinal component in the focal plane is also given. 

(Author) D. P. F. 


A65-27148 * 

A PLANE -PARALLEL GLASS PLATE IN THE CAVITY OF AN 
OPTICAL MASER. 

Iu. D. Kolomnikov, Iu. V. Troitskii, and V. P. Chebotaev. 
(Radiotekhnika i Elektronika, vol. 10, Feb. 1965, p. 370, 371. ) 
Radio Engineering and Electronic Physics , vol. 10, Feb. 196 S, 
p. 312-314. Translation. 

[For abstract see Accession no. A65-18555 08-16] 


will be possible with the combined effect of these two processes. 
This new technique appears to hold great promise when applied to 
the field of X-ray microscopy. D. P. F. 


A65-27328 

PROBLEM OF MODE DEFORMATION IN OPTICAL MASERS. 

H. Statz and C. L. Tang (Raytheon Co. . Research Div. . Waltham. 


Mass . ). 

Journal of Applied Physics , vol. 36. June 1965, p. 1816-1819. 7 refs. 

Contract No. AF 19(628)-3862. 

Investigation of laser mode deformation due to nonuniformities 
in gain saturation. Through numerical solutions it is found that 
even with nonuniform gain distribution in the transverse direction, 


the lower -order optical modes as originally calculated represent 
the electromagnetic fields in the cavity rather accurately. Earlier 
calculations of the number of oscillating off-axis modes in lasers 
are justified. (Author) A. B. K. 


A65-27149 * 

OPERATING CONDITION OF AN OPTICAL MASER CONTAINING 
A HELIUM-NEON MIXTURE. 

V. P. Chebotaev. 

( Radiotekhnika i Elektronika, vol. 10, Feb. 1965, p. 372, 373. ) 
Radio Engineering and Electronic Physics, vol. 10, Feb. 1965, 
p. 314-316. Translation. 

[For abstract see Accession no. A65-18556 08-16] 

A65-27150 * 

EFFECT OF HYDROGEN AND OXYGEN ON THE OPERATION OF 
A NEON MASER. 

V. P. Chebotaev. 

( Radiotekhnika i Elektronika, vol. 10, Feb. 1965, p. 374-376. ) 
Radio Engineering and Electronic Physics, vol. 10, Feb. 1965, 
p. 316-318. 9 refs. Translation. 

[For abstract see Accession no. A65-18557 08-16] 

A65-27151 * 

OPERATING CONDITIONS OF AN OPTICAL MASER WITH A 
HELIUM-XENON MIXTURE, IN THE MIDDLE INFRARED REGION 
OF THE SPECTRUM. 

A. A. Kuznetsov and D. I. Mash (AkademiiaNauk SSSR, Fizicheskii 
Institut, Moscow, USSR). 

( Radiotekhnika i Elektronika, vol. 10, Feb. 1965, p. 376, 377. ) 
Radio Engineering and Electronic Physics, vol. 10, Feb. 1965, 
p. 319-322. 9 refs. Translation. 

[For abstract see Accession no. A65-18558 08-16] 


A65-27196 

LENSLESS PHOTOGRAPHY. 

George W. Stroke (Michigan, University, Electro -Optical Sciences 
Dept., Ann Arbor, Mich.). 

International Science and Technology , May 1965, p. 52-56, 58, 60. 

Description of a new technique for making lensless photographs 
based on the use of holograms and laser light beams. A hologram 
is an interference pattern between a reference wave and the waves 
scattered by the object being recorded. The reference wave is 
supplied by a laser beam; in essence the plane wave from the laser 
acts as a sort of carrier wave which is modulated by the signal 
from the object. This signal is separated from the carrier by com- 
paring it with an unmodulated wave and it is this signal which is 
then recorded on a transparent photographic plate (without having 
to use a camera). Holograms record not only the brightness at a 
certain point in a scene, but also the position of the point in depth. 
The hologram, in the form of a transparency, is held in the beam 
of a laser-and an observer looking through the hologram toward 
the laser is then able to see the original scene exactly as it appeared 
when photographed. The reconstruction of the scene from the holo- 
gram is a diffraction process. Very high-degree magnification is 
possible because the effect of simple geometric magnification is 
added to the magnification occurring when a longer wavelength is 
used upon viewing the hologram than was used in making it; viewing 
with a longer wavelength changes the hologram's effective focal 
length. It is expected that magnifications of the order of a million 


A6S-27334 

ULTRAVIOLET ION LASER TRANSITIONS BETWEEN 2300 AND 
4000 A. 

P. K. Cheo and H. G. Cooper (Beil Telephone Laboratories, Inc. , 
Whippany, N.J.). 

Journal of Applied Physics , vol. 36, June 1965, p. 1862-1865. 

17 refs. 

Observation of fifty-five ultraviolet laser transitions in ionized 
N, O, Ne. Ar, Kr, and Xe in the 2300- to 4000-A wavelength region. 
The electron transition is p -* s for all identified lines, with the 
exception of two xenon transitions which are p - d. Threshold 
currents for Laser action in a 4-mm-bore tube were in the ranges 
10-100, 100-500, and > 400 A, respectively, for singly, doubly, and 
triply ionized atoms. Both current saturation and current quenching 
of laser action were observed. Results with two tube bores show 
that the usual inverse relation between gain and tube diameter does 
not hold in ultraviolet ion lasers. (Author) A. B.K. 


A65-27427 * 

THE INTERACTION OF LASER BEAMS WITH METALS. 

Carl M. Verber and Albert H. Adelman (Battelle Memorial Institute, 
Columbus, Ohio). 

Battelle Technical Review , vol. 14, July 1965, p. 3-8. 10 refs. 

Grant No. AF AFOSR 640-64. 

Discussion of research concerned with the mechanisms and 
immediate results of the laser-metal interaction. Three types 
of interaction between light and metals are considered: thermal 
effects, multiple photon effects, and electric field effects. The 
first type depends on the energy content of the light beam and 
involves the conversion of this energy to heat at or near the metal 
surface. The second relies on the description of light as a beam 
of photons and produces effects that arise from the quantum nature 
of light. The third type of interaction involves effects that are due 
to the electromagnetic field associated with the light beam. Proper- 
ties of three types of laser systems are tabulated. B.B. 


A65-27533 * 

QUALITY MODULATION OF A NEODYMIUM -GLASS LASER WITH 
THE HELP OF A PASSIVE SHUTTER [MODULIATSIIA DOBROT - 
NOSTI LAZERANA NEODIMOVOM STEKLE S POMOSHCH'IU 
PASSIVNOGO ZATVORA]. 

V. I. Malyshev, A. S. Markin, and V. S. Petrov (Akademiia Nauk 
SSSR, Fizicheskii Institut, Moscow, USSR). 

ZHETF Pia'ma v Redaktsiiu, vol. 1, May 1, 1965, p. 49-52. 

In Russian. 

Brief description of research on the Q-switching of an Nd laser 
by using a polymethine dye in a methyl alcohol solvent. A rod of 
Nd-activated glass (120 mm long, 12 mm in diam.) was used in con- 
junction with a dielectric plane mirror with a reflection coefficient 
of 98% and a cuvette (3 mm in radius) containing the dye solution. 
Switching times between 1 and 10 nsec were achieved. R. A. F. 
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A65-27554 

PRODUCTION OF GIANT LASER EMISSION PULSES IN NEODYM- 
IUM ACTIVATED GLASS WITH THE AID OF TRANSLUCENT SOLU- 
TIONS. 

O. L. Lebedev, V. N. Gavrilov, lu. M. Griaznov, and A. A. 

Chastov. 

(ZHETF PisMcna v Redaktsiiu, vol. 1, Apr. 15, 1965. ) 

JETP Letters , vol. I, Apr. 15, 1965, p. 47, 48. 6 refs. Translation. 

Production of giant pulses in an Nd laser by varying the cavity 
Q with a quinoline solution of the polymethine dye, 1, 9-di(N*ethyl- 
quincline - 4)- *» - a rctoxynonemethineper chlorate. Depe n d in g on the 
solvent, the absorption maximum ranges from L 03 to L 09 u* A 
rod of glass activated with neodymium (120 nun long, 10 nun in 
diam.) was employed with external dielectric mirrors having reflec- 
tion coefficients of 68 and 90%. In the free -lasing mode, at a 
pump energy on the order of 2000 joules, the output power was 4 
joules. W. M. R. 

A65-27602 

PROPERTIES OF THE PbSe DIODE LASER. 

J. F. Butler, R. H. Rediker (Massachusetts Institute of Technology, 
Lincoln Laboratory, Applied Solid-State Physics Group, Lexington, 
Mass.), and A. R. Calawa (Massachusetts Institute of Technology, 
Lincoln Laboratory, Lexington, Mass.). 

IEEE Journal of Quantum Electronics , vol. QE-1, Apr. 1965, 
p. 4-7. 16 refs. 

Observation of diode laser action at 8.5p with PbSe. This laser 
is of potential interest for terrestrial communications since its 
emission is in the 8 -to 14-fi atmospheric window, a spectral region 
of high atmospheric transparency where attenuation due to scattering 
by haze is low. Fabrication techniques are described which are 
based on controlling carrier type and concentration by adjusting the 
Pb:Se ratio. Below threshold for laser action, the emission exhibits 
two spectral peaks, one near 8.5*| which increases superlinearly 
with current and another near 10.1 which increases slowly with 
current. Laser action associated with the 8. 5 a peak is ob- 
served above a threshold current density of 2000 amp/cm*2. From 
measurements which did not resolve the cavity mode structure, the 
emission peak was found to shift to higher energies in a [100] oriented 
magnetic field at the rate of 7.1 x 10-8 ev/gauss, or 17 Mc/gauss. 

This is the expected shift if the emission is associated with band-to- 
band transitions. The threshold current decreased to a fraction of 
its zero field value in a magnetic field of approximately 10 kgauss, 
then increased slowly with higher fields. (Author) F. R. L. 

A65-27603 

CHARACTERISTICS OF MODE -COUPLED LASERS. 

M. H. Crowell (Bell Telephone Laboratories, Inc., Murray Hill, 

N. J.). 

IEEE Journal of Quantum Electronics, vol. QE-1, Apr. 1965, 
p. 12-20. 12 refs. 

Theoretical and experimental investigation of the effects of 
mode -coupling in a gas laser resulting from a time -varying loss 
within the optical cavity or from the nonlinear characteristics of the 
inverted population. The dominant effect resulting from this mode - 
coupling is that the laser operates as a pulse regenerative oscillator 
which produces a periodic train of subnanosecond pulses. The exact 
repetition frequency is determined by the frequency of the time - 
varying loss, which must always be set close to a multiple of c/2L- 
i.e., the axial mode spacing- to produce sufficient coupling. To 
produce pulsing without a time -varying loss, it is necessary that the 
Q or loss of the cavity be judiciously adjusted. In this case the 
repetition frequency is very close to the axial mode spacing. A 
preliminary experimental investigation has verified the salient features 
of the analysis. The measured widths of the pulses from a 6328-1 
He-Ne laser and from a 4880-1 argon-ion laser were 0. 5 and 0. 25 
nsec, respectively. (Author) F. R. L. 


A65-27604 

PERFORMANCE OF LASER -PUMPED QUANTUM COUNTERS’. 
William F. Krupke (Aerospace Carp. , Quantum Electronics Dept., 
Electronics Research Laboratory, El Segundo, Calif.). 

IEEE Journal of Quantum Electronics , vol. QE-1, Apr. 1965, 
p. 20-28. 25 refs. 

Contract No. AF 04(695) -269. 


Analysis of narrow-band quantum counters with less than unit 
internal quantum efficiency. The pump-power dependent expressions 
for the transient and steady -state quantum efficiencies are derived. 
These quantities are discussed for "typical" trivalent and divalent 
rare -earth -doped insulator crystals, and the performance of two 
specific systems is presented. It is shown that to achieve high 
quantum efficiency in trivalent rare -earth -doped quantum counter 
systems, the pump source must have a spectral character very 
different from a blackbody - i.e. , it must be a laser which is 
resonant with the transition between the relevant excited states. 
Performance -limiting factors for laser -pumped quantum counters 
are pointed out. (Author) F.R. L. 

A65-27607 

DESCRIPTIVE THEORY OF SPIKING PULSES IN OPTICALLY 
PUMPED LASERS. 

Earl L. Steele (North American Aviation, Inc., Autoneti.es Div. , 
Anaheim, Calif.). 

IEEE Journal of Quantum Electronics ; vol. QE-1, Apr. 1965, 
p. 42-49. 

Description of a model and provision of the mathematical 
formulation for describing the spike pulsing phenomenon observed 
in optically pumped three -level lasers. The model is based on the 
pumping of electrons from a ground state to an excited pimp band 
from which they relax very rapidly to the excited laser level. With 
population inversion then achieved, laser action starts and repetitive 
pulses with decreasing amplitude are generated; the pulses then 
damp out and the laser output reaches a steady state as long as 
sufficient pump radiation energy is available. The equations de- 
scribing the system in terms of the population inversion and photon 
density are nonlinear. However, approximations are made which 
permit the required relations between the transition rates to be 
established for such action to progress. The time variation of the 
population inversion and the photon density at the laser frequency 
are obtained for both the pumping time interval and the stimulated 
emission laser region. (Author) F. R. L. 

A65-27610 

STUDY OF THE OUTPUT SPECTRA OF RUBY LASERS. 

V. Evtuhov and J. K. Neeland (Hughes Aircraft Co. , Research 
Laboratories, Malibu, Calif.). 

IEEE Journal of Quantum Electronics , vol. QE-1, Apr. 1965, 
p. 7-12. 32 refs. 

Contract No. AF 33(657) -11650. 

Measurement of the frequency separation between transverse 
modes of a ruby laser, using a Fabry-P6rot interferometer and a 
high-speed camera. The results are compared with the theoretical 
predictions based on the curved -reflector theory. Satisfactory 
agreement is obtained. The measurements are verified by studying 
the output of the laser after application of transverse mode selection. 
The mode- selection technique is based on the control of the reflector 
size and results in single -transverse -mode operation at high pump- 
ing levels . The time dependence of the longitudinal mode spectrum 
of a single -transverse mode laser is studied. Very orderly mode- 
hopping sequences from shorter to longer wavelengths are observed. 
The spectrum of a relatively high -output saler which shows some regulai 
pulsations is similarly examined. The spectrum shows interesting 
features, which include a near continuum during regular pulsations 
and repetitive shifts of the high -intensity portion of the spectrum 
from short to long wavelengths . (Author) F. R. L. 

A65-27724 

EFFECT OF GAUSSIAN BEAM SPREAD ON PHASE VELOCITY 
MATCHING IN CW OPTICAL SECOND- HARMONIC GENERATION. 

G. E. Francois and A. E. Siegman (Stanford University, Microwave 
Laboratory and Dept, of Electrical Engineering, Stanford, Calif.). 
I^ysical Review, 2nd Series, Section A , vol. 139, July 5, 1965, 
p. A4-A9. 5 refs. 

Contract No. AF 3 3 (6 57) -11144; Grant No. AF AFOSR 323-63. 

Experimental and theoretical study of the angular variation of 
optical second -harmonic generation in ammonium dihydrogen phos- 
jhate using a Gaussian single -transverse -mode cw gas-laser beam. 
The observed angular dependence of the second -harmonic output 
near the phase matching angle is significantly different from the 
[(sin angular dependence predicted by plane -wave theory. 

The difference can be quantitatively explained by an extended analysis 
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which takes into account the Gaussian amplitude distribution and 
spherical wavefront of the cw laser beam. The theory predicts 
small but significant corrections to the results of measurements of 
the nonlinear coefficients of materials. These corrections can also 
account, at least approximately, for the effects of small crystal 
defects and imperfectly Gaussian beam patterns . (Author) D. P. F. 


A65-27725 

COHERENCE IN A MODEL OF INTERACTING RADIATION AND 
MATTER. 

R. H. Picard and C. R. Willis (Boston University, Boston, Mass.). 
Physical Review, 2nd Series, Section A , vol . 139, July 5, 1965, 
p. A10-A15. 18 refs. 

Contract No. AF 19(628) -2460. 

Preliminary results of a theoretical investigation of the origin 
of laser coherence properties. A model consisting of N two-level 
atoms in a perfect cavity interacting through their dipole moments 
with a single mode of the radiation field is adopted, and the resulting 
many-body problem is made solvable through the introduction of the 
self -consistent -field approximation (SCFA). It is shown that the 
SCFA is consistent with Glauber's suggestion that an ideal laser 
might be in a "coherent state, " or pure eigenstate of the positive- 
frequency part of the ele ctric -field operator. A conservation law 
is derived which assures the positive definiteness of the field -density 
operator, and it is shown that Glauber's coherent state is that solu- 
tion of the SCFA equations which minimizes the corresponding 
constant of the motion. When the SCFA is modified by the introduc- 
tion of particle -field correlations, the conservation law is destroyed, 
and the coherent state is no longer an allowed solution. 

(Author) D. P. F. 

A 65 -277 33 # 

KINETIC PROCESSES IN THE GAS LASER [KINETICHESKIE 
PROTSESSY V GAZOVOM LAZERE]. 

E. M. Belenov and A. N. Oraevskii. 

Optika i Spektroskopiia, vol. 18, May 1965, p. 858-865. 25 refs. 

In Russian. 

Consideration of the kinetic processes in the plasma of a neon- 
helium laser. Analysis of these processes leads to the creation of 
a population inversion of the transition 2p 5 4s 1 P 1 - 2p 5 3p 3 P 2 . The 
relationship of the power output to the discharge -tube diameter and 
the pumping power is determined. R.A.F. 

A65-27739 * 

EXPERIMENTAL INVESTIGATION OF BEAM DIVERGENCE IN A 
NEON -HELIUM LASER (WAVELENGTH X a 0.63 M ) (EKSPERI- 
MENTAL'NOE ISSLEDOVANIE RASKHODIMOSTI LUCHA OPTI- 
CHESKOGO KVANTOVOGO GENERATORA NA SMESI NEON-GELII 
(VOLNA X * 0.63 MK)]. 

D. I. Mash, V. F. Papulovskii, and L. P. Chirina. 

Optika i Spektroskopiia , vol. 18, May 1965, p. 866-869. In Russian. 

Discussion of an experiment to measure the angle of divergence 
e, of a beam of single -mode light, type TEM 00 , emitted by a neon- 
helium laser with a wavelength of 0. 63 . Two methods were used - 

a confocal arrangement with a tube 160 cm in length and two mirrors 
with radii of curvature 184 cm, and a nonfocal system. Using the 
confocal system and the formulas of Boyd and Gordon, 0 was de- 
termined to be 2.2'. With the nonfocal arrangement, and related 
formulas, 0 was found to be 3.5*. Possible sources of error in 
both experiment and calculation are discussed. R.A.F. 

A65-27759 

DISTRIBUTION- AND CORRELATION -FUNCTIONS FOR A LASER 
AMPLITUDE. 

H. Risken (Stuttgart, Technische Hochschule, Institut fflr theoretische 
und angewandte Physik, Stuttgart, West Germany). 

Zeitschrift fflr Physik, vol. 186, no. 1, 1965, p. 85-98. 18 refs. 

Research supported by the Deutsche For schungsgememschaft. 

Contribution to the nonlinear theory of laser noise. The lasing 
field is treated as a classical random variable; the noise is 
introduced by the concept of fluctuating dipoles. In order to deter- 
mine the correlation functions, the method of distribution functions 
is employed, the distribution functions themselves are calculated by 
the Fokker -Planck equation. This procedure has the advantage that 
once the distribution function is known, all properties of the lasing 


field - such as expectation values and correlation functions - can be 
obtained by simple integrations as described in detail. 

(Author) D.P. F. 

A65-27772 * 

DYNAMICS OF A LASER WITH TWO TYPES OF OSCILLATION 
[DINAMIKA OPT1CHESKOGO KVANTOVOGO GENERATORA S 
DVUMIA TIP AMI KOLEBANH]. 

N. G. Basov, V. N- Morozov, and A. N- Oraevskii (Akademiia 
Nauk SSSR , Fizicheskii Institut, Moscow, USSR). 

Akademiia Nauk SSSR, Doklady , vol. 162, June 1, 1965, p. 781-784. 

9 refs . In Russian. 

Analysis of the time-dependence of laser modes of operation, 
using a laser model having two types of oscillation. The discussion 
leads to a solution of the difficult problem of describing the polariza- 
tion of a substance under the effect of two types of oscillation. The 
time -dependence of laser radiation intensity in the instability region 
of the harmonic mode is established, as are the conditions for the 
regular nonattenuated fluctuations in laser radiation intensity. The 
latter are seen to explain some of the modes of operation observed 
experimentally, V.P. 

A 65 -2 7 944 

RAMAN DIFFUSION OF DIFFERENT LIQUIDS IN THE DIRECTION 
OF THE EXCITING LIGHT [DIFFUSION RAMAN DE DIFFERENTS 
LIQUIDES DANS LA DIRECTION DE LA LUMIERE EXCIT ATRICE] . 
Georges Bret (Compagnie Generale de Telegraphic sans Fil, 
Laboratoire, Orsay, Seine-et-Oise, France). 

Academie des Sciences (Pans), Comptes Rendus , vol. 260, no. 24, 
June 14, 1965, p. 6323-6326. 10 refs. In French. 

Study of Raman diffusion of liquids placed outside an optical 
cavity and excited by a ruby laser. The liquids emit in a small 
solid angle which contains the direction of the incident beam of 
the spontaneous Raman light. The intensity of the incident beam 
remains proportional to the intensity of the laser light up to the 
threshold of stimulated emission. This threshold depends on the 
wave structure of the laser beam and is defined by a Raman emis- 
sion which is always very intense compared to the spontaneous Rama 
emission. These measurements make it possible to evaluate the ef- 
fective selection of Raman diffusion and the intensity of Raman light 
in photons per wave at the threshold of stimulated emission. F.R. L. 

A 65-28005 

PHOTOMIXING WITH DIFFUSELY REFLECTED LIGHT. 

G. A. Massey (Sylvama Electric Products, Inc., Sylvania Elec - 
tronic Systems Div. , Electronic Defense Laboratories, Mountain 
View, Calif. ). 

Applied Optics , vol. 4, July 1965, p. 781-784. 

Account of a method for estimating the sensitivity of a coherent 
optical heterodyne receiver in detecting laser radiation reflected 
from a diffuse surface. A configuration typical of many optical 
radar applications is considered, and the effects of transmitter 
beam size, receiver aperture, and heterodyne field of view on the 
beat-frequency signal are calculated. Two idealized surface models 
are used in the analysis. It is shown that the size of the scattering 
reflector elements in the surface can affect the optimum set of re- 
ceiver parameters. The range of values of these parameters for 
most efficient detection is derived for both surface types and a given 
transmitter beam angle. The advantage of a receiver with large 
aperture and field of view equal to the transmitted beam width is 
demonstrated, and the magnitudes of errors introduced by the sim- 
plifying approximations are discussed. (Author) B. B. 

A 65 -280 13 

E -LEVEL POPULATION OF RUBY VS PUMPING. 

V. Daneu, C. A. Sacchi, and O. Svelto (Milano, Poiitecnico, 

Istituto di Fisica, Milan, Italy). 

Applied Optics , vol. 4, July 1965, p. 863-866. 18 refs. 

Research supported by the Consiglio Nazionale delle RicercHe. 

Experimental measurement of the E -level population of a cylin- 
drical ruby rod as a function of the pump energy at two points of the 
cross section of the rod- the center and the periphery. The mea- 
surement is performed by measuring the fluorescent energy emitted 
after pumping by the points considered. The rod is pumped by a 
spiral flashtube. It is found that the experimental data of population 
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vs pumping follow exponential curves as expected theoretically. 

From these curves the pump energy necessary for equalizing the 
populations between ground state and laser level is obtained. The 
knowledge of this quantity leads to the measure of the losses 
(scattering plus diffraction) per pass in the rod. A value of ~ 45% 
of losses is obtained for the rod. (Author) B. B. 

A65-28016 

COHERENCE IN LONG-RANGE LASER BEAMS. 

Harald W, Straub (U.S. Coast and Geodetic Survey. Washington 
Science Center, Rockville, Md. ). 

(National Bureau of Standards, Conference on Atmo spheric Limita- 
tions to Optical Propagation, Boulder, Colo. , Mar. 18, 19, 1%5, 

Paper. ) 

Applied Optics , vol. 4, July 1965, p. 875, 876. 5 refs. 

Formulation of certain rules for the dimensions of detector 
and source apertures, enabling the maintenance of coherence in 
long-range laser beams despite the destructive action of air tur- 
bulence. The characteristics of air turbulence and its effect on 
laser beams are outlined. Maximum permissible source diameters 
vs distances for a He-Ne laser are tabulated, and the problem of 
coping with beam wandering is considered. B. B. 

A65-2SOS3 

EXCITATION OF AUXILIARY OFF-AXLS LASER MODES. 

M. P. Vaniukov, V. 1. Isaenko, L. A. Luizova, and O. A. Shorokhov 
(Gosudarstvennyi Opticheskii institut, Leningrad, USSR). 

( Zhurnal Experimental' noi i Teoreticheskoi Fiziki, vol. 48, Jan. 

1965, p. 3-6. ) 

Soviet Physics - JETP , vol. 21, July 1965, p. 1-3. 5 refs. Trans- 

lation. 

[For abstract see Access ion no. A65-18454 08-16] 

A65-2SM4 

AMPLIFICATION OF LIGHT BY FOUR-LEVEL QUANTUM SYS- 
TEMS. 

Iu. A. Anan'ev, A. A. Mak, and B. M. Sedov (Gosudarstvennyi 
Opticheskii Institut, Leningrad, USSR). 

( Zhurnal Eksperimental 1 noi i Teoreticheskoi Fiziki , vol. 48, 

Jan. 1965, p. 7-12.) 

Soviet Physics - JETP , vol. 21, July 1965, p. 4-7. 5 refs. 
Translation. 

[For abstract see Accession no. A65-18455 08-16] 

A65-2SOS9 

EXCITATION OF MODES AND OSCILLATION KINETICS IN A RUBY 
LASER WITH A CONCENTRIC RESONATOR. 

V. V. Korobkin, A. M. Leontovich, and M. N. Smirnova (Akademiia 
Nauk SS5R, Fizicheskii Institut, Moscow, USSR). 

( Zhurnal Eksperimental 1 noi i Teoreticheskoi Fiziki , vol- 48, Jan. 
1965, p. 78-86.) 

Soviet Physics - JETP , vol. 21, July 1965, p. 53-58. 17 refs. 
Translation. 

[For abstract see Accession no. A65-18460 08-16] 

A65-2B090 

CHANGES IN THE RESONATOR OF A RUBY LASER WHEN HEATED 
BY PUMPING. 

A. P. Veduta. A. M. Leontovich, and V. N. Smorchkov (Akademiia 
Nauk SSSR, Fizicheskii Institut, Moscow, USSR). 

( Zhurnal Eksperimental 1 noi i Teoreticheskoi Fiziki , vol. 48, Jan. 
1965, p. 87-93.) 

Soviet Physics - JETP , vol. 21, July 1965, p. 59-63. 13 refs. 
Translation. 

[For abstract see Accession no. A65-18461 08-16] 

A65-2S091 

CHARACTERISTICS OF A Q-SWITCHED RUBY LASER. 

T. V. G valadze , I. K. Krasiuk, P. P. Pashinin, A. V. Prokhindeev, 
and A. M. Prokhorov (Akademiia Nauk SSSR, Fizicheskii Institut, 
Moscow, USSR). 

(Zhurnal Eksperimental 1 noi i Teoreticheskoi Fiziki , vol. 48, Jan. 
1965, p. 106-110.) 

Soviet Physics - JETP ,- vol. 21, July 1965, p. 72-74. 10 refs. 
Translation. 

[For abstract see Accession no. A65-18462 08-16] 


A65-29104 

PHOTOGRAPHY BY LASER. 

Emmett N. Leith and Juris Upatnieks. 

Scientific American, vol. 212, June 1965, p. 24-35. 

Description of a newly developed photographic technique, using 
coherent laser light, for producing interferometric patterns (holo- 
grams) on photographic films. By subsequently illuminating the 
holograms with laser-light beams, it is possible to obtain three- 
dimensional, virtual-image photographs of the original object. 
Moving the hologram, the laser, or the camera produces a paral- 
lax effect. To prepare the hologram, the laser beam used as il- 
lumination is passed through a partially reflecting and partially 

1 . 4.1. — fl. -*.J .. fko V.A9OT. ; m tr* 

transmuting piaic, v«c r*— - 

illuminate the object (the reflected light from which falls on the 
photographic film), and the transmitted part of the beam (called the 
reference beam) impinges directly onto the film. An interferomet- 
ric light pattern is thus formed with a grating-like structure that 
can be considered to be the two-dimensional analog of the wave pat- 
tern modulated so as to serve as a carrier of information about the 
light waves that produced it. Thus, a hologram is basically a 
phase -modulated reproduction of an interferometric fringe pattern. 
When the hologram is placed in a beam of coherent light, the light 
is demodulated, and two images are produced by the first-order 
diffracted waves emerging from the hologram interference grating. 
An apparent object (virtual image) appears at the original position 
where the object was located, and the conjugate or reversed curva- 
ture of the diffracted waves produces a real image which can be 
photographed directly without the need of a lens by placing a photo- 
graphic plate at the position of the image. Applications include 
photographic methods for simulation and training devices and X-ray 
microscopy. **• 


SPECTRUM OF LASER LIGHT SCATTERED FROM A SINGLE 
GIANT PULSE IN A LABORATORY PLASMA. 

U. Ascoli Bartoli, J. Katzenstein, and L. Lovisetto (EURATOM 
and Comitato Nazionale per 1' Energia Nucleare, Laboratorio Gas 
Ionizzati, Frascati, Italy). 

Nature , vol. 207, July 3, 1965, p. 63, 64. 

Observation of the spectrum of single -giant-pulse laser light 
scattered in a plasma. A four teen -channel photoelectric spectrum 
analyzer with a Fabry -Perot etalon as the dispersing element was 
used for the observations. The signals of the different spectral 
channels were separated in time by making the time interval be- 
tween them 5 nsec greater than the length of the giant pulse. A 
Kerr cell was placed in the system immediately before the etalon, 
so that light would be admitted to the analyzer only during the time 
of the giant pulse. The ion temperature computed from the profile 
obtained with this apparatus is found to be ~50 ev. The spectrum 
is said to show some evidence of the "shoulders 11 or weak maxima 
predicted by theory. The profile of the ion spectrum is found to 
correspond most nearly to that for equal electron and ion tempera- 
. „ A.B.K. 


A6S-M24* * 

LASERS VERSUS MICROWAVES IN SPACE COMMUNICATIONS. 

S. Gubin, R. B. Marsten, and D. Silverman (Radio Corporation of 
America, Defense Electronic Products, Astro-Electronics Div. , 
Princeton, N.J.). 

Institution of Navigation, and American Institute of Aeronautics 
and Astronautics, National Space Navigation and Spacecraft Com - 
munication Meeting, Houston, Tex., Apr. 29, 30, 1965, P aper. 

15 p. 37 refs. 

Comparative systems analysis of lasers and microwaves fox 
Mars -to-Earth communications in the early 1970*8. The mission 
objective is to transmit information from Mars to Earth, either by 
transmitting direct from the Mars -orbiting vehicle or by transmitting 
to an intermediate, Earth -orbiting satellite relay. It is assumed 
that devices for which performance is presently reported can be 
developed into flight equipment in the years remaining to the time 
frame of the mission. The choice of laser and microwave compo- 
nents is discussed, after which the attainable bit -per -second com- 
munication rates for the three links are analyzed. A performance 
criterion of bits per second per pound is also applied because of 
launch vehicle payload limitations . Systems problems which have 
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led to particular choices of systems parameters are also discussed. 
It is concluded that, for the particular mission under consideration, 
microwave -system technology is better, and the microwave system 
is preferable. R.A.F. 


A65-28249 

AIDS TO ACQUISITION IN OPTICAL COMMUNICATION. 

E. B. Moss {Douglas Aircraft Co., Inc., Missile and Space 
Systems Div., Santa Monica, Calif.). 

Institution of Navigation, and American Institute of Aeronautics 
and Astronautics, National Space Navigation and Spacecraft Com - 
munication Meeting, Houston, Tex., Apr. 29, 30, 1965, Paper . 

20 p. 5 refs. 

Discussion of acquisition and reacquisition in spacecraft com- 
munications using laser systems. Primary consideration is given 
to the general case of two spacecraft in space, with spacecraft-to- 
earth communication considered as a special case. Because of the 
interplanetary distances involved and the likelihood that extremely 
narrow bandwidths will be used, acquisition and reacquisition are 
thought to be problems of paramount importance. The theoretical 
considerations for the case of two spacecraft are described; the 
optical implications of these considerations are then discussed. 

The practicality of the scheme as a solution to the problem is 
considered, and various aids to tracking are discussed. It is 
concluded that synchronous scanning of a field of search with a 
narrow field telescope and with the illuminating beam of the laser 
can significantly shorten the time required for reacquisition. 

R.A.F. 


± L. 3°. Data describing the experimentally observed beam motion 
showed good agreement with a theoretical analysis of the complex 
acoustic field in this region. Deflections produced by pulse excitation 
of the transducer exceeded ±1. 5°. Ruby laser spiking was modulated 
to follow the 400-kc/sec field, and, in pulsed operation, giant spikes 
were obtained, using the cell to control the Q of the optical resonator 
cavity. High-speed photographs of both the partial standing 
acoustic wave, the traveling shock waves, and the circular beam- 
rieflection pattern were taken. (Author) M. M. 

A6S-284B7 # 

CONTRIBUTION TO THE ELECTROMAGNETIC THEORY OF THE 
INJECTION LASER [K ELEKTROMAGNITNOI TEORII INZHEKTSION - 
NOGO LAZERA]. 

R. F. Kazarincv, O. V. Konstantinov, V. I. Perel' . ar.d A. L. 

Efros (Akademiia Nauk SSSR, Fiziko-Tekhnicheskii Institut, 
Leningrad, USSR). 

Fizika Tverdogo Tela, vol. 7, May 1965, p. 1506-1516. 14 refs. 

In Russian. 

Calculation of the quantum-yield coefficient of stimulated emis- 
sion and the angular distribution of the emission from a laser diode. 
The quantum-yield coefficient is obtained as the ratio of the emitted 
power to the power generated by radiative recombination in the ac- 
tive region. It is found that the angular distribution of the emission 
in a plane normal to the junction can have two peaks, the widths of 
which are defined by the penetration depth of the field into p and n 
materials. The angular distance between the peaks characterizes 
the gain in the active region. V. P. 


A65-28335 * 

OBSERVATIONS OF RADIO SOURCES AT 9.4 GC/S WITH MASER 
AND HIGH -RESOLUTION INTERFEROMETER. 

Haruo Tanaka, Takakiyo Kakinuma, Takashi Yamashita (Nagoya 
University, Research Institute of Atmospherics , Nagoya, Japan), 
Hidenari Uchida, Humio Inaba (Tohoku University, Research 
Institute of Electrical Communication, Sendai, Japan), Hiroshi 
Tsuru, Kenichi Takahashi, Syogo Yoshikawa, Hidekichi Hozumi, 
and Hiromi Hayashi (Nippon Electric Co. , Ltd. , Communication 
Research Laboratory, Tokyo, Japan). 

Nagoya University, Research Institute of Atmospherics, Proceedings , 
vol. 12, Jan. 1965, p. 35-48. 29 refs. 

Observations of Cygnus A, Taurus A, Orion Nebula, and Omega 
Nebula at 9. 4 Gc, made with the 2.2* fan beam of a 16 -element inter- 
ferometer and a maser amplifier. Cygnus A was also observed with 
the 0.7* fan beam of a compound interferometer. The maser am- 
plifier for radio astronomical observations was developed with special 
emphasis on high -stability performance and convenience of adjust- 
ment and handling in field installations. The voltage -gain bandwidth 
product is about 100 Me, the noise temperature is 40°K, and the 
gain instability is 0.1 db up to 30 min and 0. 2 db up to 2 hr. The 
brightness distributions, sizes, and flux densities of the radio sources 
are compared with the results of earlier observations. Flux densities 
of the sources have been derived from that of the sun, comparing the 
areas under the drift curves of the sources with that of the sun. The 
results of flux density measurements are considered to show that 
the scale of flux density at 9.4 Gc of the solar observations is nearly 
equal to the average scale of the galactic or extragalactic observa- 
tions. (Author) F. R. L. 

A65-28419 

FOCUSING ULTRASONIC SYSTEM APPLICABLE TO TWO-DIMEN- 
SIONAL OPTICAL BEAM SCANNING AND LASER OUTPUT MODU- 
LATION . 

David E. Flinchbaugh (United Aircraft Corp. , Research Labora- 
tories, East Hartford, Conn.). 

Acoustical Society of America, Journal , vol. 37, June 1965, p. 975- 
985. 21 refs. 

Army-supported research. 

Experimental investigation utilizing a barium titanate ceramic 
transducer formed into an arc of a short section of right circular 
cylinder and radiating into a cell filled with a tetrachloroethylene 
at 400 kc/sec. A helium-neon laser beam was used to examine the 
index of refraction gradients produced in the liquid and to illustrate 
the possible deflection patterns. When the beam traversed the cell 
near the focal line, circular scanning was observed, with maximum 
deflection angles of approximately * 1. 0°. Linear scanning reached 


CREATION OF SUPERCONDUCTING STATES IN IMPURITY- FREE 
SEMICONDUCTORS BY ILLUMINATION WITH A POWERFUL LASER 
[O SOZDANII SVERKHPROVODIASHCHIKH SOSTOIAN1I V BESPRI- 
MESNYKH POLUPROVODNIKAKH PUTEM OSVESHCHEN1IA IKH 
MOSHCHNYM LAZEROM]. 

A. S. Selivanenko (Akademiia Nauk SSSR, FizicheBkii Institut, 
Moscow, USSR). 

Fizika Tverdogo Tela , vol. 7, May 1965, p. 156.7, 1568. 6 refs. 

In Russian. 

Analysis showing that, in principle, it is possible to create 
superconducting states at sufficiently low temperatures in pure 
(unalloyed) semiconductors having a suitably shaped conduction 
band. Particular attention is given to semiconductors (and here to 
SrTi0 3 ) in which superconductivity has already been achieved when 
using alloyed specimens. It is shown that instead of using impuri- 
ties to create the required electron density in the conduction band, 
it is possible to achieve the same effect by exposing the semicon- 
ductor to laser light. 


A 65 -28 338 # 

DIFFRACTION SYNCHRONIZATION OF OPTICAL MASERS 
[DIFRAKTSIONNAIA SINKHRONIZATSIIA OPTICHESKIKH KVANTO- 
VYKH GENERATOROV]. 

N. G. Basov, E. M. Belenov, and V. S. Letokhov (Akademiia 
Nauk SSSR, Fizicheskii Institut, Moscow, USSR). 

Zhurnal Tekhnicheskoi Fiziki , vol. 35,June 1965, p. 1098-1105. 

12 refs. In Russian. 

Analytical investigation of the conditions for the existence of a 
synchronized mode of excitation of the principal oscillation types in 
a diffraction-coupled laser. The synchronization of two lasers is 
examined. The diffraction -coupling coefficient of two open resonators 
is calculated, and the values of the laser parameters which provide 
a stable synchronization mode are determined. V. P. 


A65-28554 

ANGULAR MODES IN A GAS LASER. 

I. M. Belousova, O. B. Danilov, and B. A. Ermakov (Go.ud^rstven- 
nyi Opticheskii Institut, Leningrad, USSR). 

( Zhurnal EksperimentaHnoi i Teoretiche skoi Fiziki, vol. 47, 

Dec. 1964, p. 2013-2018.) 

Soviet Physics - JETP . vol. 20. June 1965, p. 1351-1354. 6 refe. 

Translation. 

[For abstract see Accession no. A65-15458 06-16J 
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A65-29196 


A65-2S5S6 

transients in three -level masers. 

A. A. Minenkov, R. M. Martirosian, Iu. P. Pimenov, A. M. 
Prokhorov. and V. A. Sychugov (Akademiia Nauk SSSR, Fizicheskii 
Institut, Moscow, USSR). 

(Zhurnal Eksperimental *noi i Teoreticheskoi Fiziki, vol. 47 

Dec. 1964, p. 2055-2063.) “ 

Soviet Ffrysics - JETP, vol. 20, June 1965, p. 1381-1386. 16 refs. 

Translation. 

[For abstract see Accession no. A65-15460 06-09] 


A65-2SS90 * 

MIRROR MOUNTS FOR EXPERIMENTAL OPTICAL MASERS. 

L. J. Collins and J. Smith {MulUrd, Ltd. . Mullard Research Labo- 
ratories, Salfords, Surrey, England). 

J ournal of Scientific Instruments , vol. 42. July 1965, p. 499, 500. 

Description of a mirror holder with deformable hinges giving 
two constant hinge lines at right angles which can be mounted on an 
optical bench and is useful in experiments with gaseous optical 
maser tubes and solid-state optical masers. The main features of 
J?* 1 ** COn8iat of a * u PPOrt fitting a standard optical -bench 
saddle which provides coarse adjustment about a vertical axis (2) 
a clamp for horizontal axis adjustment, (3) a mam ring carrying an 
intermediate ring on two hinges arranged to form a horizontal line, 
(4) two micrometers for fine adjustments, and (5) a mirror held by 
small leaf springs against the front edge of a support bolted to the 
front of the mirror ring. As the hinge lines do not pass through the 
center of the mirror surface, the cavity distance between two such 
mirrors is not held constant when the mirror angle is changed. 

D.P.F. 


*65-26626 

£3 I™ PARAMETRIC CONVERSION OF OPTICAL FRE- 
QUENCIES [ETUDE DE CONVERSION FARAMETRIQUE DE 
FREQUENCES OPTIQUES]. 

Nguyen -Van-Tran and Denis Kehl (Compagnie Gene rale d* Electric ite" 
entre de Recherches, Departement de Recherches Physiques de 
■Base, Marcoussis, France). 

^cademiede. Sciences (Pa r i.), Compte. Rendu, . voL 260. no. 26 
June 28. 1965, p. 6838-68 41. 7 ref.. In French. 

Experimental investigation of the parametric conversion of op- 
tical frequences in a crystal where the sources of i lh.m .n. ti ^ are 
coherent oscillators which are mutually pulsed and synchronised. 

* * ° rUby and d °P ed -gMss Users are triggered by the same 
mg prism; to obtain synchronisation of the two pulses one of 
e wo auxi ary prisms Pj and P, is suitably rotated about its axis, 
i * f 1 *.* ’* av ' 1 ' ngth emitted by the doped-glass laser (10. 600 l) 
crystal's so as't ' PU "] P waveien 8 th in :hc second of two PO^K 
equa to the d « * l* * Wavelen <S th «*e frequency of whUh is 
cy This 'idl 'T C ' "" that ° f the P“ m P “ d =‘Snal frequen- 
dicate^ that ,h fre, » uenc y equal to 5150 A. Experiments in- 

there is parametric amplification of the idler frequency. 

D. P. F. 


A65-29079 

TIME DEVELOPMENT OF A LASER SIGNAL. 

and J homa " c - Marshall (Columbia University, 
Jrlasma Laboratory, New York, N.Y.) 7 

Applie d Physics Letter, , vol. 6. June 15. 1965 o 232-234 
Contract No. Nonr-266(93). P ' 

a laser'c^Uv 00 Th“ 'T ?rimental ^ growth ol energy in 

. ** y ’ . The output intensity of an He-Ne User was reducsd 

tv nor th ' Whi<: j ueitlier altered the propertiee of the optical cavi- 

U^isir 8 "* d ‘ SChar « e • Oscillations at the visible and infrared 

la se rotate T qUenched b y particle, into the lower neon 

n^v rldu't a of the laser signal was then observed for 

completed time constants after the pumping process was 

completed. Graph, of laser output as a function of tTL after 
quenching are presented. S H B 


A6S-19117 

FREQUENCY STABILIZATION OF THE He-Ne MASER. 

Koichi Shimoda (Tokyo. University. Dept, of Phyeice. Tokyo 
Japan). 

[Institute of Electrical and Elec tronic* Enaineers. Conferee ™ 
Pr ecision Electromagnetic Measurements / National Bureau of 
gfotndards Laboratories, Boulder, Colo. , June 23-25. 1964. p aT >P, 1 
I EEE Transactions on Instrumentation and M easurement, v’nl rVijh 

Dec. 1964, p. 170-174. 6 refs. 

NASA -supported research. 

Observation of the photobeat between two independently stabilized 
He-Ne masers. In the experiment described the separation of the 
mirrors is modulated at a low frequency with a small amplitude. 
Correction signals for the tilt angle of the mirrors, the power level 
of the excitation, and the separation of the mirrors are given, 
respectively, by the fundamental, the second harmonic, and the 
third harmonic of the modulation frequency. The observed fluctuation 
of beat frequencies is said to show a Gaussian distribution and no 
systematic frequency drift. It is found that the frequency of each 
maser stays within several parts in 10 10 and the resettability is just 
as good. Some difficulties with the stray magnetic field from 
magnetostriction coils and with the earth's magnetic field are 
found. Preliminary experiments on pressure shift and its effect on 
the stabilized maser are discussed. The theory is developed, and 
the frequency deviations are calculated as functions of the gas 
pressure and of the modulation amplitude. (Author) A. B.K. 






EXCHANGE COLLISIONS, WALL INTERACTIONS, AND RE- 
SETTABILITY OF THE HYDROGEN MASER. 

J. Vanier, H. E. Peters, and R. F. C. Vessel (Varian Associates, 
Beverly, Mass.). 

(Institute ol Electrical and Electronic. En gine.,-. Conference on 
Precisibn Electr omagnetic Measurements , National Burea u of 
Standards Laborat ories, Boulder. Colo., June 23-25, 1964, Paper.) 
IEEE Transacti ons on Instrumentation and M easurement, vol IM-13 

Dec. 1964, p. 185-188. 10 refs. 

Description of experiments to verify the resettability of the 
hydrogen maser. In the experimental method used the output 
frequency of one maser was measured against the hydrogen pressure. 
It was found that at a given tuning of the cavity no shift larger than 
2. 1 parts in 10 iJ is observed for a change of 4 to 1 in pressure. It 
xs also shown that the pressure shift due to exchange collisions, 
predicted by Bender, cannot be observed for the field- independent 
transition in the hydrogen maser. Two masers having the same 
storage -bulb design and the same wall coating were tuned by this 
technique and were found to have a frequency difference of 7.6 parts 
xn 10 . Experiments on the wall coating of the hydrogen-maser 
storage bulb were made. Relaxation and decorrelation times of 
various materials were measured. The hyperfine splitting of the 
ground state of hydrogen measured against cesium is also given. 

(Author) A. B.K. 


A65-29164 

TRANSMISSION OF HIGH -POWER LASER LIGHT THROUGH 
TAPERED DIELECTRIC TUBES AND RODS. 

K. Vogel (Uppsala, University, Institute of Physics, Uppsala, 
Sweden). 

Nature , vol. 207, July 17, 1965, p. 281, 282. 

Investigation of die transmission of high-power laser light by 
means of dielectric tubes and rods using a Q- switched ruby laser 
and a calibrated "rat 1 s nest" bolometer. No shift in the shape 
of the transmitted laser pulse was recorded. Radiation damage 
in the guide material could not be observed. The power density 
that can be achieved by tapered guides seems to be sufficiently 
high to be useful in, for example, biological applications when it 
is desired to irradiate small areas with a rather well defined ener- 
gy distribution and when it is of interest to replace conventional 
focusing systems by a more flexible light guide system. Experi- 
mental values are tabulated for energy transmission ratio, direc- 
tivity, and density coefficient. jyL F. 


A 65-291 96 

WIDE BANDWIDTH TRAVELING WAVE MASER EMPLOYING 
MAGNETIC STAGGER TUNING. 
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A65-29198 


J. P. McEvoy, Jr., D. J. MiUer, and L. C. Morris (Radio 
Corporation of America, Camden, N.J.). 

Solid-State Electronics, vol. 8, Apr. 1965, p. 443-448. 8 refs. 

Contract No. NAS 5-3773. 

Study of experimental work which shows that magnetic stagger 
tuning provides an efficient means for trading excess gain for band- 
width in traveling -wave masers. A high-gain traveling-wave maser 
(20 db/in. at 4.2°K) has been developed at 4000 Me and operated 
with a transverse field superconducting magnet as a wide -band 
amplifier system. The maser, which employs meander-line slowing 
and iron-doped rutile as the active mate rial, is operated with various 
sections of the paramagnetic crystal resonating at different frequen- 
cies. This is made possible by placing the maser in a supercon- 
ducting magnet which generates a field profile that can be varied in 
steps along its length of the maser. A 4.0-in. iron-doped rutile 
crystal, which produces 78-db peak electronic gain over a 12-Mc 
instantaneous band, can be made to yield 33 db of gain and 66 Me of 
bandwidth by stagger tuning. In addition to presenting experimental 
data which are in good agreement with the simple theory of magnetic 
stagger tuning, this paper describes for the first time the perfor- 
mance of a traveling -wave maser which is magnetically stagger - 
tuned in a small compact superconducting magnet. This work is 
significant from a system standpoint, since an electronically, 
variable -gain /bandwidth microwave amplifier has been developed. 
Furthermore, both these devices can be operated in a closed- 
cycle helium refrigerator. (Author) M.F. 


A65-29198 

LASER ACTION IN AN ALLOYED GaAs JUNCTION. 

G. Cayman (Philips' Gloeilampenfabrieken, Philips Research 
Laboratories, Eindhoven, Netherlands). 

Solid-State Electronics, vol. 8, Apr. 1965, p. 455, 456. 

Announcement of "the manufacture of an alloyed junction GaAs 
diode which, when submerged in liquid nitrogen, showed laser ac- 
tion at a wavelength of 8390 A, corresponding to a photon energy of 
1.48 ev. The threshold current at which the spectral narrowing and 
mode selection of the emitted radiation took place was 4 x 10 amp/ 
cm 2 . Although the experiments have shown that it is possible to 
make alloyed lasers, they also showed that the alloying process is 
very critical and tends to be very irreproducible. M.F. 


A65-29242 * 

LASER ELECTRO-OPTICAL NAVIGATION SYSTEM. 

Robert M. Williams (General Dynamics Corp. , General Dynamics/ 
Convair, San Diego, Calif. )- 

IN: NATIONAL AEROSPACE ELECTRONICS CONFERENCE, 17TH, 
DAYTON. OHIO, MAY 10-12, 1965, PROCEEDINGS. [A65-29228 
18-09] 

Conference sponsored by the Professional Group on Aerospace and 
Navigational Electronics, Dayton Section of the Institute of Electrical 
and Electronics Engineers, and American Institute of Aeronautics 
and Astronautics. 

Dayton, Institute of Electrical and Electronics Engineers, Dayton 
Section, 1965, p. 120-125. 11 refs. 

Detailed feasibility anaLysis of a satellite -borne electro -optical 
angular tracker and a well surveyed earth-based corner -reflector 
sensor system. The sensor system includes a laser system for 
illuminating the corner reflector, an amplitude-comparison photo- 
multiplier system for cor ne r - r eflector acquisition and tracking, 
and an interferometer fine-track sensor. Tracking accuracies of 
5 /irad are postulated for the amplitude-comparison tracker, 
ignoring atmospheric effects, and 0. 5 rad for the 1-ft-baseline 
interferometer tracker. A.B.K. 


Conference sponsored by the Professional Group on Aerospace and 
Navigational Electronics, Dayton Section of the Institute of Electrical 
and Electronics Engineers, and American Institute of Aeronautics 
and Astronautics. 

Dayton, Institute of Electrical and Electronics Engineers, Dayton 
Section, 1965, p. 300-302. 10 refs. 

Brief report on 'the diffraction of light by hypersound in ^ 
transparent crystals. The results of experiments with 6328-A 
laser light and sound waves of frequencies above 400 Me are pre- 
sented. In addition to providing a means of shifting a coherent light 
beam in frequency and translating the beam in space, acoustic 
diffraction also provides a method of extracting a small amount of 
power from the primary light beam, S.H.B. 


A6S-29267 # 

THE SUPER-MODE LASER. 

Gail A. Massey, M. Kenneth Oshman, and Russell Targ (Sylvania 
Electronic Products, Inc. , Sylvania Electronic Systems Div. , 
Mountain View, Calif.). _ 

IN: NATIONAL AEROSPACE ELECTRONICS CONFERENCE 17TH. 
DAYTON, OHIO, MAY 10-12, 1965, PROCEEDINGS. [A65-29228 
18-09] A , 

Conference sponsored by the Professional Group on Aerospace and 
Navigational Electronics, Dayton Section of the Institute of Electrical 
and Electronics Engineers, and American Institute of Aeronautics 
and Astronautics . 

Dayton, Institute of Electrical and Electronics Engineers, Dayton 
Section, 1965, p. 310-315. 9 refs. 

Contract No. AF 33(615)-1938. 

Discussion of improvements in the monochromaticity of laser 
outputs. Standard techniques for coping with the problem of multi- 
mode oscillations in lasers, such as shortening the cavity or 
increasing the number of mirrors in the cavity, reduce the total 
output power. Mode locking techniques and the use of FM Lasers 
are evaluated. The supermode laser, a single-frequency generation 
system, consists of an FM laser with a synchronous phase modulator 
at the output. The supermode laser achieves short-term coherence 
at a single frequency and, it is indicated, may have applications in 
heterodyne communications , interferometry, and holography. 


FIELD-TESTING OF A SELF-CONTAINED LASER NAVIGATION 

R YS A. E Flower (General Precision. Inc. . General Frees, on Aerospace 
r -ouD GPL Div. , PleasantvilU, N.Y.). 

IN* NATIONAL AEROSPACE ELECTRONICS CONFERENCE. 17TH, 
DAYTON, OHIO, MAY 10-12, 1965, PROCEEDINGS. [A65-29228 

Coherence sponsored by the Proless.onal Group on 
Navigational Electronics, Dayton Section of the Institute of = 1 « c,r 

and Electronics Engineers, and American Institute o er 

Dayton! ' Institute of Electrical and Electron.cs Engineers, Dayton 

SeCt De;cepUon'of!h;?es..ng of the Opt, cal Diffraction Vel^octmeter. 
I„ the operation of this device, a suitably shaped beam from a CW 
laser carried by a vehicle illuminates a small patch of terrain 
beneath the vehicle. By virtue of the spatial and temporal coherence 
of the laser light, the energy reradtated by the ,e "* ,n £ °^ otion 
diffraction pattern which moves in space in opposl ion 
of the vehicle along the terrain. Velocity measurement is acco ™ 


A65-29265 * 

INTERACTION OF COHERENT LIGHT BEAMS WITH MICROWAVE 
SOUND. 

C. F. QuAte, C. D. W. Wilkinson, and D. Caddes (Stanford 
University. Laboratories of Physics, Stanford, Calif.). 

IN: NATIONAL AEROSPACE ELECTRONICS CONFERENCE. 17TH, 
DAYTON, OHIO, MAY 10-12 ,. 1965, PROCEEDINGS. [A65-29228 
18-09] 


THE BEHAVIOR OF GaAs LASER DIODES AT HIGH RADIATION 
LOADS [DAS VERHALTEN VON GaAs - LASER DIODEN BEI HOHEN 
STRAH LUNGS LEISTUNGEN]. 

H. J. Henkel, E. Klein,andH. Kuckuck (Siemens -Schucke rtwe rke 

AG, Forschungslaboratorium, Erlangen, West Germany). 
Solid-State Electronics, vol. 8, May 1965, p. 475-478. In German. 
Research supported by the Bunde sministe rium far wissenschaftliche 
Fors chung. 
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A65-29528 


Investigation of the behavior of GaAs laser diodes at high fulse 
loads. For pulse currents of 500 amp a radiated power of 80 w could 
be achieved. It was found that the maximum power obtainable is 
limited by the temperature rise in the diode. A further increase may 
be expected if shorter pulses are used. The directional distribution 
and the spectrum of the radiation were measured. (Author) F.R.L. 


MS-29411 

FREQUENCY STABILIZATION OF DOUBLE -MODE GAS LASER. 

H. D. Goldick (Syracuse University, Research Corp. , Electronics 
Research Laboratory, Syracuse, N. Y. ). 

IEEE, Proceedings, vol. 53, June 1965, p. 638. 

Contract No. NAS 5-3927. 

Discussion of a circuit employed to phase-lock the self-beat of 
a gas laser to a frequency standard. The laser used was an rf- 
pumped helium -neon laser opeiating at 6328 k in a hemispherical 
configuration. The circuit used in this experiment is shown. The 
laser was adjusted so that the only modes excited were two of the 
longitudinal type. This was accomplished by using low rf power 
and adjusting the mirrors while checking the display of the laser 
self-beat (approximately 250 Me) on a Polar ad spectrum analyser 
and seeing that the only laser-derived signal was at that frequency. 
These modes were received and mixed in an RCA 7102 photomultiplier 
tube, and the beat frequency signal was then amplified and beat 
down to 30 Me. This signal was then referenced against a 30-Mc 
signal derived from a frequency standard in a phase detector, and 
the resulting error signal was amplified and used to change the 
length of the laser cavity by means of the rear (flat) mirror mounted 
on a stack of PZT (lead zirconate titanate) disks. The analysis cir- 
cuit used to measure the stability of the laser self- beat is shown. 

The measurements were made in a typical laboratory environment. 
Various equipments, such as oscilloscopes, signal generators, and 
air conditioning were running. M. M. 

MS-2941 • 

OPTICAL SIMULATION OF MICROWAVE ANTENNAS WITHOUT 
DIRECT FREQUENCY SCALING. 

Henry W. Redlien, Jr. and Herman M. Heinemann (Wheeler 
Laboratories, Laser Engineering Group, Smithtown, N. Y. ). 

IEEE, Proceedings, vol. 53, June 1965, p. 648, 649. 

Description of optical simulation, an alternative to direct fre- 
quency scaling, which is applicable to antenna apertures of an ex- 
tent of at least several wavelengths. In this approach, the required 
amplitude distribution of the radiation fields, or "shape" of the 
radiation pattern, is obtained even though the angular scale is dis- 
torted. By shape is meant the relative amplitude response of the 
various parts of the pattern. The correct pattern shape is obtained 
with optical simulation if the distribution of the fields in the aper- 
ture is identical in amplitude and phase with those of the microwave 
antenna. The optical aperture, when measured in wavelengths, is 
larger than the corresponding microwave aperture, and the angular 
extent of the pattern is reduced; the ratio of the wavelength size of 
the actual and simulated apertures then becomes a scale factor for 
the angle of radiation. If the pattern angle is suitably normalized, 
the simulated patterns can be applied to any size aperture at any 
wavelength. Therefore, optical simulation becomes practical since 
larger test apertures, of the order of several centimeters, may be 
constructed and adjusted to provide the distributions closely ap- 
proximating those of microwave antennas. The field distributions 
may be provided by either the natural shape of the appropriate 
radiation mode of the laser output, when applicable, or by the in- 
sertion of attenuating films which vary in the prescribed manner 
across the aperture. Phase control may be obtained in part by the 
choice of laser modes and in part by films of varying thickness. 

M.M. 

MS-29430 

SPECTROMETER FOR LASER ANALYSIS. 

Semiconductor Products and Solid State Technology , vol. 8, July 
1965, p. 14-16. 

Description of a newly developed spectrometer for analysis and 
adjustment of laser frequencies of oscillation. The instrument 
automatically varies the separation between two interferometer 
mirrors to scan the spectrum of a light source by using a piezo- 
electric ceramic tube as a spacer in a Fabry-Perot interferometer. 
Voltages to provide linear changes in the tube are supplied by dry 


cells,and the required tube oscillation is obtained from a variable 
transformer across a 60-cps power line. On leaving the interferom- 
eter the light intensity structure within the fringes passes through a 
diaphragm and then to a photomultiplier tube. The latter is coupled 
by cathode follower (for impedance matching) to an oscilloscope- 
The device provides a rapid means for investigating laser frequen- 
cies and modes, since the photomultiplier tube can scan a laser 
spectrum for the oscilloscope in 1/60 sec. D-P.F. 

MS-29447 

A 2388 MC TWO-CAVITY MASER FOR PLANETARY RADAR. 

Robert C. Clauss (California institute ot Technology, jet Propulsion 
Laboratory, Communications Elements Research Section, Pasadena, 
Calif.). 

Microwave Journal, vol. 8, May 1965, p. 74-77. 6 refs. 

Description of a two -cavity maser fabricated by simple and 
rugged construction techniques which has proved to be a useful 
device for radar and radio astronomy.* High gain and good gain 
stability are achieved in a liquid-helium bath at 4.2 K. Operation 
at a fixed frequency with a small bandwidth requirement enables the 
c a vity maser to compare favorably with more sophisticated amplifiers. 
The maser was used to receive radar echoes and measure blackbody 
radiation from Venus during the period from Oct. through Dec. 1962. 
After modifications in Jan. 1963 the 35°K receiving system was used 
to receive radar echoes from Venus, Mars, and Mercury. 'The sys- 
tem has also been used in radiometric experiments to determine 
antenna parameters and radio source intensity and ellipticity. The 
continuous daily use of the device over a period of five months 
indicates the success of the cryogenic system, on which reliable 
field operation of a maser system depends. F.R.L. 

A 45-29305 

LASER EFFICIENCY AT HIGH PUMP LEVELS. 

A. C. Scott {Wisconsin, University, Dept, of Electrical Engineer- 
ing, Madison, Wis. ). 

Solid-State Electronics, vol. 8, June 1965, p. 551-561. 9 refs. 

NSF- supported research. 

Analysis of a simple model for a laser oscillator to determine 
the single -mode efficiency for steady- state operation at high pump- 
ing levels. The analysis takes into account the possibility of changes 
in the shape of the electromagnetic mode as the pumping rate is in- 
creased. Normalized plots of laser efficiency as a function of 
pumping rate and laser length indicate that changes in mode shape 
are important at moderate pump levels. (Author) M.M. 

A63-29S25 

LOW-LOSS MULTILAYER DIELECTRIC MIRRORS. 

D. L. Perry (Bell Telephone Laboratories, Inc., Murray Hill, 

N. J. ). 

(Institute of Electrical and Electronics Engineers, Northeast 
Electronics Research and Engineering Meeting, Boston, Mass . , 

Nov. 3-5, 1965, Paper .) 

Applied Optics , vol. 4, Aug. 1965, p. 987-991. 6 refs. 

Description of the preparation of low-loss multilayer dielectric 
coatings for laser mirrors. Layer thickness is controlled by a 
unique monitoring system using a 6328 -A gas laser as a light source. 
Experiments designed to evaluate and reduce losses in the mirror 
coatings are discussed. It is found that mirror transmission losses 
can be reduced to a negligible value by deposition of a sufficient 
number of dielectric layers, without at the same time increasing 
scattering and absorption losses. Reflectivities in excess of 99.8% 
have been obtained from a single stack of 25 quarter-wave layers. 
Broad-band mirrors with reflectivities greater than 99.5% from 
4300 k to 7400 k have been produced by properly stacking two such 
25 -layer groups, (Author) D. P. F. 

A65-29S24 

OPTICAL COATINGS FOR LASER USE. 

Milton Laikin (Purkyne University, Institute of Physics, Brno, 
Czechoslovakia). 

Applied Optics , vol, 4, Aug. 1965, p. 1032, 1033. 15 refs. 

Discussion of t hin films in relation to the optical requirements 
of lasers. The properties of a laser, which include high peak power, 
emission of monochromatic light, and gain which is very sensitive 
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A65-29529 


to reflectivity, impose severe requirements on thin-film perfor- 
mance. The most common material for antireflection work is 
MgF 2 ; it is transparent in the 0.11- to 7. 5 -p range and is readily 
evaporated by conventional techniques. Silicon monoxide is ideally 
suited to gallium arsenide injection lasers. High reflectivity is ob- 
tained by alternating layers of high index with low- index materials, 
such as CeO^ with MgF^. A 15-layer mirror was made for 1.06-^i 
laser use; transmission measured 0.05% and reflectivity 99.34%. 
Other coating materials, such as gadolinium titanate and lanthanum 
oxide, are described. D.P.F. 

A65-29529 

OPTICAL DISTORTION IN RUBY LASERS DURING PUMPING. 

D. White and D. Gregg (California, University, Lawrence Radia- 
tion Laboratory, Livermore, Calif.). 

Applied Optics , vol . 4, Aug. 1965, p. 1034. 

AEC -sponsored research. 

Description of a technique for direct measurement of the 
increased beam divergence of 6943-A light caused by a single 
pass through a ruby laser amplifier during pumping. It is shown 
that the divergence at the time of maximum gain in the rod, 750 
M 8 ec, was twice the initial beam divergence. The technique con- 
sisted of passing a collimated 200-/isec spontaneous lasing pulse 
from a ruby laser through a ruby amplifier and photographing the 
emergent beam on a screen 60 m distant. The time of arrival 
taken was for the first two-thirds of the 200-fi sec pulse. In this 
way a sequence of pictures was obtained showing the beam diver- 
gence as a function of time after the initiation of the flashlamps. 

D.P.F. 

A65-29530 

POLARIZATION EFFECTS IN A ROOF-TOP RUBY LASER. 

W. E. K. Gibbs and R. E. Whitcher (Department of Supply, 
Australian Defence Scientific Service, Defence Standards Labora- 
tories, Maribyrnong, Victoria, Australia). 

Applied Optica , vol. 4, Aug. 1965, p. 1034, 1035. 

Description of polarization effects observed in a ruby laser 
consisting of a right-angle roof-topped rod with c axis perpendicular 
to the roof edge, external multilayer dielectric reflector, and heli- 
cal fiashtube . Analysis by Polaroid sheet showed that portions A 
and B were polarized perpendicular and parallel to the ruby c axis, 
respectively. The intensity of B was about 10% that of A. The 
angular separation of the two portions B ( — 1°) indicates that they 
are not due to off-axis modes, and it would appear that they are 
derived from the central portion A by a reflection or scattering 
process that involves a change of polarization. A theoretical 
explanation of these effects is developed. The above effects are 
of advantage in Pockels-cell Q switching, where the parallel polar- 
ized light will be reflected out of the cavity without the use of a 
Rochon prism. D.P.F. 

A65-29531 

OBSERVATION OF THE TRANSVERSE MODES OF A LASER WITH 
A SCANNING INTERFEROMETER. 

P. W. Smith (Bell Telephone Laboratories, Inc., Crawford Hill 
Laboratory, Holmdel, N.J.). 

Applied Optics , vol. 4, Aug. 1965, p. 1038-1040. 5 refs. 

Demonstration that a scanning interferometer can be designed 
to analyze the output of a laser oscillating simultaneously in many 
transverse modes. A lens or lenses must be inserted in the light 
beam between the laser and the interferometer in order to match 
the beam to the interferometer and avoid the excitation of unwanted 
modes of the interferometer. When the beam is properly matched, 
the laser output in the fundamental transverse mode excites only 
the fundamental mode of the interferometer, the output in the 
second-order mode excites the second-order mode of the inter- 
ferometer, etc. A formula is developed for determining the power 
transmitted through the interferometer as its length is varied. 

From this an equation is developed which gives the information 
needed to design a scanning interferometer for the observation of 
transverse modes. D.P.F. 

A65-29558 

MEASUREMENTS OF THE CHARACTERISTICS OF A CLOUD OF 
METALLIC PLASMA [MESURES DES CARACTERISTIQUES D , UNE 
BOUFFEE DE PLASMA METALLIQUE]. 


Terenzio Consoli, Claude Gormezano,and Lucien Slama (Commissa- 
riat ^ l'Energie Atomique, Centre d'Etudes Nucleates de Saclay, 
Service de Physique Appliquee, Gif -sur -Yvette, Seine -et-Oise, 
France). 

Academie des Sciences (Paris), Comptes Rendus, vol. 261, no. 1, 
July 5, 1965, p. 86-89. In French. 

Description of the experimental determination of the density, 
temperature, and speed of expansion of a plasma cloud produced in 
a time interval of less than 10 _ 7 sec (which is easily reproducible) 
by the impact of a ruby laser beam on an aluminum strip. The 
plasma cloud is produced by the impact of a monopulsed laser beam 
(P- * Mw during 30 nsec), focused by a lens having a 10-cm focal 
length on a strip of aluminum. The plasma cloud as it expands 
crosses a continuous gas laser beam which is normal to the first 
laser beam and directed tangentially at the aluminum strip and 1 mm 
to the side of it. This latter beam acts as a two-way optical inter- 
ferometer. On removal of the interferometer mirror M^ and in the 
same tangential position, provision is made for placing seven elec- 
trical probes, or alternatively analyzing the light with a spectrograph 
or image converter. D.P.F. 

A65-29559 

INTERPRETATION OF THE PHENOMENA CONNECTED WITH 
THE EMISSION OF THE SECOND HARMONIC IN A NONLINEAR 
CRYSTAL EXCITED BY RAY Rj OF A RUBY LASER [INTERPRETA- 
TION DES PHENOMENES LIES A L'EMISSION DU SECOND HARMO- 
NIQUE DANS UN CRIST AL NON LINEAIRE EXCITE PAR LA RAIE 
Rj D'UN LASER A RUBIS]. 

Jean-Charles Vienot and Claude Froehly (Besanfon, Universite", 
Laboratoire de Physique Generale et Optique , Besanfon, France). 
Academie des Sciences (Paris), Comptes Rendus, vol. 261, no. 1, 
July 5, 1965, p. 91-93. In French. 

Investigation of the second harmonic observable when a beam 
from a ruby laser traverses a KDP crystal, which is accompanied 
by infinite diffraction phenomena. The latter can be explained in 
terms of a simple hypothesis concerning the amplitude distribution 
in the regions of emission. This hypothesis leads to numerical 
results which are in good agreement with the photographic recordings 
of the phenomena. D.P.F. 


A65-29569 * 

ON IONIZING SHOCK WAVE PLASMA DIAGNOSTICS. 

B. Miller, T. Marshall, and R. A. Gross (Columbia University, 

New York, N. Y. ). 

USAF , Office of Scientific Research and United Aircraft Corp . , 
Symposium on Advanced Propulsion Concepts, 4th, Palo Alt o. 

Calif., Apr. 26-28, 1965, Paper . 24 p. 13 refs. 

Contract No. AF 49(638)-1254. 

Investigation of probe measurements of the magnetic field of 
a plasma which is in motion with respect to the probe. The mea- 
surements of plasma properties and tReir associated electromag- 
netic fields is defined as a complex and difficult experimental 
problem. The usual integration with respect to time is, in general, 
not proper; the correct expressions for the case of a plasma and 
its associated fields produced by a strong shock wave in an electro- 
magnetically driven shock tube are developed. The fundamental 
relationships for the relatively new technique of measuring electron 
density by the use of coherent light are described. Both these tech- 
niques are particularly relevant to measurements of dense, hot, 
transient plasmas, such as those generated by strong ionizing 
shock wave s . (Author ) D.P.F. 

A65-29669 # 

UNCONVENTIONAL INERTIAL SENSORS. 

Robert C. Langford (General Precision, Inc. , Aerospace Research 
Center, Little Falls, N. J. ; NASA, Electronics Research Center, 
Cambridge, Mass.). 

American Institute of Aeronautics and Astronautics, Annual Meeting , 
2nd, San Francisco, Calif , July 26-29, 1965, Paper 65-401 . 33 p. 
40 refs . 

Members, $0.50; nonmembers, $1.00. 

Survey of nine Lines of research in unconventional sensors that 
are under vigorous study, are of most concern, or appear to offer 
particular promise. With reference to devices, sections are 
devoted to ring Laser sensors, electrostatic gyroscopes, fluid 
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sphere gyroscopes, magnetic resonance gyroscopes, and super- 
conductivity gyroscopes. Methods of operation, the present state 
of development, and performances are discussed. Current research 
endeavors which may make additional devices possible are de- 
scribed. Such research covers relativistic sensing, rotating tensor 
sensing, vortex-rate sensing, and quantum- mechanical effects. 

r r.l. 

A65-29791 

HIGH-FREQUENCY LASER INTERFEROMETRY IN PLASMA 
DIAGNOSTICS. 

J. B. Gerardo, J. T. Verdeyen, and M. A. Gusinow (Illinois, 
University, Dept, of Electrical Engineering, Urbana, 111.). 

Journal of Applied Piiyaieo , vul, 36, July 1965, p. 2146-2151. 

13 refs. 

Army -supported research. 

Study of the time response of a laser interferometer and the 
parameters that are instrumental in limiting its time response. 

It is shown that by judicious selection of parameters the laser 
interferometer is capable of detecting resonances in excess of 
50 (gsec)"^, which is close to the theoretical limit of the resonant 
structure used. The applicability of the interferometer to measure- 
ment of very rapidly changing plasma electron densities is demon- 
strated. (Author) R. A. F. 

A65-29792 

ENERGY DISTRIBUTION IN A GLASS ! Nd 3 + LASER ROD. 

N. F. Borrelli and M. L. Charters (Corning Glass Works, Re- 
search and Development Laboratory, Corning, N.Y.). 

Journal of Applied Physics , vol. 36, July 1965, p. 2172-2174. 

Determination of the radial dependence of the absorbed-energy 
distribution in a cylindrical rod of Nd 3 +-glass pumped with a xenon 
source. Using the exact Nd 3 * -glass absorption spectrum, both the 
total absorbed energy and the absorbed inversion energy are calcu- 
lated to determine the magnitude of the energy dissipated by the host 
glass. In general, absorbed inversion energy and the dissipated 
energy are not uniform across the radius of the rod, although a 
value of 5 x 10^® ions/cm^ for the Nd 3+ concentration, multiplied 
by the rod radius, gives a fairly uniform distribution. 

(Author) R.A.F. 


A65-29799 

TRANSITION PROBABILITIES FOR SOME Ar II LASER LINES. 

H. Stats, F. A. Horrigan, S. H. Koozekanani (Raytheon Co., Re- 
search Div., Waltham, Mass.), C. L. Tang (Cornell Universi- 
ty, School of Electrical Engineering, Ithaca, N.Y.), and G. F. 

Koster (Massachusetts Institute of Technology, Dept, of Physics, 
Cambridge, Mass.). 

Journal of Applied Physics , vol. 36, July 1965, p. 2278-2286. 

21 refs. 

Comparison in the Ar II system of calculated transition probabilities 
between states arising from the 3p*4p and Sp^s configurations 
and between states of the 3p^4s and 3p 3 configurations with previous 
theoretical and experimental work relating to the transitions as well 
as to laser data. It is found that the various observed laser transi- 
tion thresholds between the considered configurations are in reason- 
able agreement with the calculations. It appears that the various 
upper maser states are being pumped nonuniformly. It is also found 
that laser action should persist to rather high current densities. It 
is estimated that, in 2 -mm-diam. tubes, output powers of at least 
10 watts /cm 3 of gas should be obtainable. (Author) R.A.F. 


A65-29805 

STABILITY OF COUPLED-MODE LASER EQUATIONS. 

J. A. Fleck, Jr. and R. E. Kidder (California, University, 

Lawrence Radiation Laboratory, Livermore, Calif.). 

Journal of Applied Physics , vol. 36, July 1965, p. 2327, 2328. 

Correction of an equation derived from a model applicable to 
ruby laser "spiking." In a previous communication, the authors 
showed in the case of two coupled modes that the model equations 
possess undamped solutions, if the spatial nonuniformity of the pump 
source is taken into account. In the present article, it is noted that 
a term was omitted from one of the equations. The equation in 
question governs n', the "harmonic" in the population inversion. 


The corrected form of the equation is: dn 1 /dt = + R' - 

Bn(l/Ti + l/T 2 )ReQ 12 - Bn* (Qj/Ti + Q 2 /T 2 ), where Qj and Q 2 are 
proportional to the mode intensities, Q ^ 2 is an interference term, 
and B is a constant on the order of unity. The linearised analysis 
was repeated and computer runs were carried out using the corrected 
equation, with results and conclusions in qualitative agreement with 
those of the original article. Some additional results involving 
irregular spiking have also been obtained. These results are dis- 
cussed. R.A.F. 

A65-29848 

GAS LASER MEASUREMENTS OF THE ELECTRON DENSITY OF A 
PLASMA PRODUCED BY A VERY FAST THETA-PINCH PRE- 
HEATER. 

A. C. C. Warnock, W. M. Deuchars, J. Irving, and D. E. Kidd 
(Strathclyde, University, Dept, of Natural Philosophy, Glasgow, 
Scotland). 

Applied Physics Letters, voL 7, July *15, 1965, p. 29, 30. 8 refs. 

Discussion of work being done in electron density measurements 
in a plasma produced by a combination of radio -frequency and very 
fast 250-J theta-pinch discharges, using a gas laser interferometer. 
It is shown that in previous work, the determination of the electron 
density in the afterglow at any time is made from the total number 
of fringes appearing subsequently to that time. Such determination 
is dependent on the excitation or nonexcitation of transverse modes. 
Quinn's results are noted; they suggest that the transverse mode 
fringes did not occur in his experiment. In new experiments the ex- 
ternal cavity parameters were chosen to give S * 3 and S « 4 and, in 
addition, the condition for simultaneous resonance of the laser fre- 
quencies in the external and laser cavities was taken into account. 

No transverse fringes were found to be produced. This is thought 
to be due to the fact that the Q -value of the external cavity for the 
3. 39- radiation used was low. The operation of the interferometer 
necessitated reflectivities on the order of 20% and 3. 39 4 for the 
laser mirrors. The value* of the electron density were calculated 
on the basis of the plane-mirror theory, which gives a sensitivity 
in this experiment of (3. 25/L) x 10~^ per fringe. A typical plot of 
the. reciprocal of the number of fringes for axial observation as a 
function of time at a pressure of 70 mtorr is shown. M. L. 


A65-29849 

TIME -DEPENDENT ELECTRON DENSITY MEASUREMENTS IN A 
FAST THETA-PINCH DISCHARGE. 

W. M. Deuchars, D. E. Kidd, J. Irving, and A. C, C. Warnock 
(Strathclyde, University, Dept, of Natural Philosophy, Glasgow, 
Scotland). 

Applied Physics Letters, vol. 7, July 15, 1965, p. 30-32. 

Presentation of a new interferometric technique suitable for 
the determination of electron density variations in high-density, 
rapidly varying plasmas, particularly in the plasmas produced in 
theta-pinch discharges. A diagram of the interferometer is shown 
and its basic geometry is discussed. Results obtained with it in 
measuring the electron density on the axis during the first half- 
cycle (3.8 4 sec) of a fast preheated 3. 2 kj theta-pinch are con- 
sidered. The error in the absolute value of the electron density 
is found to be mainly due to an error in the measurement of the 
number of fringes and to correspond to one -quarter of a fringe. 

M. L. 

A65-29850 

THE NATURAL SELECTION OF MODES IN A PASSIVE Q- SWITCHED 
LASER. 

W. R. Sooy (Hughes Aircraft Co. , Aerospace Group, Culver City, 
Calif. ). 

Applied Physics Letters, vol. 7, July 15, 1965, p. 36, 37. 7 refs. 

Army- supported research. 

Analysis pointing out a possible explanation for the narrowing 
of the output spectrum of a giant pulse ruby laser which may ac- 
company the use of a passive Q-switch and which - when combined 
with subsidiary mode selection - may result in a single frequency 
output and even total single-mode operation. It is pointed out that 
different modes will grow independently of each other until their 
combined power is sufficient to start depleting the ruby inversion. 

The process is nonlinear from then on, but the relative mode am- 
plitudes that have been established at that time are indicative of 


127 


A65-29852 


which modes will appear in the output pulse. It is shown that the 
differentiation between two modes, in terms of loss or gain, re- 
quired to suppress the weaker one is inversely proportional to the 
number of loop transits the signal makes in building up out of the 
noise. For a passive Q-switched laser, this buildup requires typi- 
cally several hundred to a thousand transits, while a fast- switched 
laser takes only ten to several tens. This results in considerably 
enhanced mode selection in a passive Q-switched oscillator. 

(Author) M. L. 

A65-29852 

SINGLE -MODE OPERATION OF A Q-SWITCHED RUBY LASER. 

M. Hercher (Rochester, University, College of Engineering and 
Applied Science, Institute of Optics, Rochester, N. Y. ). 

Applied Physics Letters, vol. 7, July 15, 1965, p. 39-41. 
USAF-NSF-supported research. 

Description of the general arrangement and operation of a sys- 
tem which includes a saturable -filter Q- switch, a specially de- 
signed resonant reflector, and a ruby laser, which makes it pos- 
sible to consistently obtain emission at room temperature in a sin- 
gle axial mode. The spectral bandwidth of this laser emission is 
less than 0. 001 A (60 Me) and is apparently limited by the pulse 
duration. Using a 7-cm by 0. 6-cm-diameter ruby rod (0.05% doping), 
single-mode peak powers in excess of 5 Mw have been attained. A 
major feature of the single-mode Q-switched pulse is the absence 
of the periodic, and somewhat random, intensity fluctuations which 
occur when different spectral components interfere with each other. 
The resonant reflector is discussed in detail, and the salient fea- 
tures of the laser pulse obtained are presented. The corresponding 
laser pulse characteristics are given which were observed when the 
special resonant reflector was replaced by a commercially available 
resonant reflector and by a plane mirror with a multilayer coating. 

M. L. 

A65-29867 

LASERS. 

A. L. Schawlow (Stanford University, Stanford, Calif.). 

(American Association for the Advancement of Science, Meeting, 
Cleveland, Ohio, Dec. 28, 1963, Paper. ) 

Science, vol. L49, July 2, 1965, p. 13-22. 81 refs. 

Brief description of the general structures of lasers, and the 
resulting special characteristics of the radiation which they produce. 
In a laser, light that has a high degree of space and time coherence 
is obtained. Lasers are much more powerful, directional, and 
monochromatic than ordinary light sources. Several classes of 
laser are studied to see what properties can now be obtained or 
expected from each. Among these are optically pumped lasers, gas- 
discharge lasers, and semiconductor lasers. The properties of 
laser light are discussed at length. Many hundreds of wavelengths 
from less than 0. 3 fi in the UV up to 0. 34 mm in the far IR are now 
available, and peak powers exceeding 10^ watts (for a few nsec) 
have been reported. M.F. 

A65-29885 

LASER MEASURES CURRENT. 

E. Robert Per ry (Allis -Chalmers Manufacturing Co., Milwaukee 
Wis.). 

Instruments and Control Systems, vol. 38, July 1965, p. 123, 124. 

Discussion of a laser current-monitoring device. The system 
uses a small air- or iron-core transformer, placed around and 
connected to the transmission line or bus work, as a current sensor. 
Information from the small current transformer feeds a solid-state 
pulse-coding device which modulates a gallium-arsenide laser to 
produce a series of coded light pulses. These pulses are transmitted 
by fiber optics to the control point where they are transformed into 
an electrical signal, amplified, and decoded to reconstruct the form 
of the original signal. It has been possible to match the waveform of 
the original current in the transmission line with a precision of 
better thatt 0. 3%. S H B 

A65-29926 

GENERALIZED SOLUTIONS FOR OPTICAL MASER AMPLIFIERS. 

N. Kumagai and H. Yamamoto (Osaka University, School of Engi- 
neering, Dept, of Electrical Communication Engineering, Osaka, 
Japan). 

IEEE Transactions on Microwave Theory and Techniques , vol. 

MTT-13, July 1965, p. 445-451. 


Study of the optical maier amplifier from the transient analysis 
point of view, using the Laplace -transform method. This method is 
considered an improvement over the conventional sinusoidal steady - 
state analysis that sometimes leads to inconsistent results (especially 
for the region beyond threshold). The wave equations are expressed 
in terms of Laplace transforms , and then the generalised solutions 
for both the transmission and the reflection mode of operation are 
derived taking the transient terms into account. The inverse 
Laplace transforms are obtained yielding the generalised solutions 
in terms of real-time functions. In order to emphasize the point 
of the argument and also to compare the results of the usual 
sinusoidal steady-state analysis, use is made of the simplest possible 
model of a one -dimensional system consisting of three media - air, 
active medium, and air. An incident coherent TEM wave, which 
falls normally on the surface of the system, is assumed. The 
generalized solutions derived agree, in the region below threshold, 
exactly with that of the sinusoidal steady-state analysis obtained 
previously by other investigators. However, for the region beyond 
critical threshold, the generalised solutions indicate that the device 
goes into a state of self-oscillation with oscillation frequencies that 
strictly coincide with those of the Fabry-P^rot-type resonator. 

Thus, the limitation of applicability of the conventional sinusoidal 
steady-state analysis is clarified. Some remarks are also given on 
the design problem of optical maser amplifiers in connection with 
the transient terms involved. (Author) M.F. 

A65-29936 * 

PHOTOGRAPHING SATELLITE-REFLECTED LASER PULSES 
FOR GEODETIC STEREO TRIANGULATION. 

Robert L. Iliff (USAF, Office of Aerospace Research, Cambridge 
Research Laboratories, Bedford, Mass.). 

Journal of Geophysical Research , vol. 70, July 15, 1965, p. 3505- 
3508. 

Determination of the angular position of a satellite relative to 
a laser station from photographic data. If range data from an 
optical radar-illuminator are also provided, the position of a 
satellite in space is uniquely determined. Successfully recorded 
images demonstrate the feasibility of using lasers to illuminate 
specially equipped satellites for geodetic triangulation . The equip- 
ment used in this feasibility experiment should be modified to 
permit illuminating the satellite several times per pass to eliminate 
possible position determination errors due to atmospheric "seeing. " 

A ruby laser with a 250-joule output, an array of corner reflectors 
on Explorer 22 (1964 64A), an EMI 9558B photomultiplier in a 12 -cm 
refracting teles cope, and a PC-1000 geodetic stellar camera were 
used in the feasibility study. M.F. 

A65-29974 

WIDE -BAND MODULATION OF A LASER BEAM, USING BRAGG - 
ANGLE DIFFRACTION BY AMPLITUDE -MODULATED ULTRA- 
SONIC WAVES. 

Harold V, Hance and J, K. Parka (Lockheed Aircraft Corp. , 

Lockheed Missiles and Space Co. , Research and Development 
Laboratories, Palo Alto, Calif. ). 

Acoustical Society of America, Journal , vol. 38, July 1965, 
p. 14-23. 21 refs. 

Research supported by the Lockheed Independent Research Program. 

Theoretical study of how modulation bandwidth can be maximized 
by converging the incident light beam to a focus to minimize beam 
diameter and by confining the ultrasonic beam to the vicinity of the 
focal plane. Light valves based on the ultrasonic -diffraction effect 
are capable of producing high-index intensity modulation of a light 
beam, but they are subject to a fundamental bandwidth limitation 
associated with the finite time of transit of am ultrasonic wave across 
the light beam. Under properly chosen conditions, modulation band- 
width can be as large as 1/7.7 times the ultrasonic carrier frequency. 

An experimental investigation was carried out using water as the 
ultrasonic medium to verify the theoretical dependence of modulation 
bandwidth on ultrasonic- and optical-beam parameters and to eval- 
uate constants of the theory. The experiments also showed that the 
wavefronts near the focus of a convergent light beam are sufficiently 
plane to produce Bragg -type diffraction when conditions are other- 
wise favorable. Bragg diffraction was used in the modulation band- 
width measurements. The dependence of diffracted-beam intensity 
on ultrasonic amplitude was investigated experimentally and, in ac- 
cordance with theory, it was found that nearly all of the incident 
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(zero -order) light can be transferred to a selected first-order dif- 
fracted beam. This fact permits either the zero -order or a first- 
order beam to be chosen as the useful output of the modulator. 

(Author) M. F. 


*65-2997# * 

THE PRODUCTION OF HIGH TEMPERATURE PLASMAS BY 
INTENSE LASER PULSES. 

B. A. Tozer. P. R. Smy, and J. K. Wright (Central Electricity 
Generating Board. Research Laboratories, Leatherhead. Surrey, 
England). 

Physical bociety, Proceedings , vol. S6, July 1965, p 45-*i - 
8 refs. 

Consideration of the possibility of producing dense high- tem- 
perature plasmas by heating magnetically contained plasma with a 
pulsed laser beam. The process requires high ion densities 
(> 10 i7 cm' 3 ) to be maintained during the heating period, and the 
magnetic field strength required to contain such a plasma has been 
calculated in terms of both the kinetic pressure and Bohm diffusion 
of the plasma. Radiation and conduction losses from the plasma 
are also considered, and it is concluded that temperatures of the 
order of 10 6o K should be obtainable within present-day limits of 
field strength and photon flux. To attain the conditions necessary 
for a fusion reactor with net power output, using a hydrogen 
isotope, laser energies greater than IQ 4 joules for a single passage 
of the radiation through the plasma and magnetic field strengths 
greater than 10 8 gauss are required if the plasma is formed from a 
hydrogen pellet in vacuo. The magnetic field strength has been 
calculated on the assumption that Bohm diffusion will be the most 
severe plasma loss mechanism. If the plasma is formed in a gas, 
a total laser energy of greater than 10 11 joules is required at a 
power greater than 10 18 watts. Any possible future development of 
a high-powered UV laser wiLl make the use of high magnetic fields 
unnecessary, provided sufficiently short laser pulses can be 
obtained. In this case there is no difference between the results 
obtained for the vacuum- or gas -encased model. In each case 
User energies greater than 10 6 joules at powers greater than 10 * 
watts are required. The vacuum-encased model, with strong 
magnetic field, is identical with that at ruby laser frequencies. 

(Author) B. B. 


A6540204 # 

USE OF LIDAR IN ATMOSPHERIC RESEARCH. 

Ronald T. H. Coilis (Stanford Research Institute, Menlo Park, 
Calif.). 

American Institute of Aeronautics and Astronautics, Annual Meeting , 
2nd, San Francisco, Calif., July 26-29, 1965, Paper 65-464 . 8 p. 

8 refs. 

Members, $0.50; nonmembers, $1.00. 

Research sponsored by Lear Siegler Corp. and Navy. 

Explanation of the LIDAR (light detection and ranging) tech- 
nique and its application to the study of meteorological factors which 
are important to aviation and rocket operations in the atmosphere. 
LIDAR is the optical counterpart of microwave radar and employs 
a giant -pulsed User as its power source, investigations of cloud*, 
discontinuities in clear air, and air motion using LIDAR are dis- 


A65*30303 

MODE COMPETITION AND FREQUENCY SPLITTING IN MAG- 
NETIC-FIELD-TUNED OPTICAL MASERS. 

R. L. Fork (Bell Telephone Laboratories, Inc., Murray Hill. N.J. ) 
and M. Sargent, ID (Yale University, New Haven, Conn.). 

CTiysical Review, 2nd Series, Section A, vol. 139, Aug. 2, 1965, 
p. A617, A618. 6 refs. 

USAF -supported research. 

Equations describing the beat -frequency variation and mode 
competition in a gaseous optical maser operated in a magnetic field 
parallel to the maser axis. The equations include only lowest-order 
nonlinear terms. Important terms in the amplitude- and frequency - 
determining equations are shown to arise from an induced atomic 
precession. These terms have a character similar to those de- 
scribing the effects of selective depletion of the velocity distribution 
or 'hole burning. M It is shown that the induced atomic precession 
causes parametric conversion of an optical field of one circular 
polarization into an optical field of the other polarization, with a 
frequency shift equal to die rate of precession. This process tends 
to make the competition between modes of different polarizations 
important. An additional feature, not found in the scalar theory, 
is that, for sufficiently large magnetic fields, competition can be 
important between modes separated in frequency by several Doppler 
broadened linewidths . (Author) R. A. F . 


A65-30070 * 

THE LOCK- ON BAND OF A LASER OSCILLATOR [POLOSA 
ZAKHVATYVANUA CHASTOTY LAZERNOGO GENERATORA]. 

I. L. Bershtein (Gor'kovskii Gosudarstvennyi Universitet, Nauchno- 
Issledovatel’skii Radiofizicheskii Institut, Gorki, USSR). 

Akademiia Nauk SSSR, Dokiady, vol. 163. July 1, 1965, p. 60-62. 

In Russian. 

Determination of the lock-on band of a continuously operating 
laser oscillator. The analysis is said to be valid for the case of 
a sufficiently small external force (and consequently lock-on band). 

A traveling -wave laser -oscillator circuit containing three reflecting 
mirrors and one active element is considered. Although the formula 
for the lock-on band is obtained under the assumption that only one 
traveling wave is present, it is thought that this formula will remain 
valid for the case of two oppositely traveling waves and for die case 
of an ordinary standing-wave laser oscillator. A.B.K. 


A65-30330 

SILICON- CONTROLLED -RECTIFIER LONG-PULSE DRIVER FOR 
INJECTION LASERS. 

M. C. Teich, D. A. Berkley, and G. J. Wolga (Cornell University, 
Ithaca, N. Y. ). 

Review of Scientific Instruments , vol. 36, July 1965, p. 973, 974. 
ARP A -supported research. 

Brief discussion of the design and operation of a pulser capable 
of driving injection lasers with long pulses (> 30 jisec), high duty 
cycle, and currents of up to 20 amp. Higher currents may be ob- 
tained by increasing the power capabilities of the circuit components. 
Special features of the pulser are its low cost, simplicity of con- 
struction, and laser overload protection. (Author) B. B. 


A6S-30071 # 

ESTIMATE OF THE ENERGY PARAMETERS OF THE WELDING 
OF METALS BY A LASER LIGHT BEAM [OTSENKA ENERGETI- 
CHESKIKH PARAMETROV SVARKI METALLOV SVETOVYM 
POTOKOM LAZERA}. 

N. N. Rykalin and lu. L. Krasulin (Akademiia Nauk SSSR, Institut 
Metallurgii, Moscow, USSR). 

Akademiia Nauk SSSR, Dokiady, vol. 163, July 1, 1965, p. 87-90. 

6 refs. In Russian. 

Consideration of various schemes for obtaining a rough estimate 
of the energy parameters of a laser light beam, in order to prevent 
vaporization of a metal surface when such a beam is used for welding. 
An attempt is made to estimate not only the maximum permissible 
power of an entire pulse but also that of an individual burst of energy. 
The problem is solved for the case of the interaction between a 
light beam and the surface of a semi -infinite heat-conducting bod Y- 

A* B* K* 


ANALYSIS OF GAS PRESSURE AND COMPOSITION IN A HELIUM- 
NEON LASER DISCHARGE. 

R. Turner and C. J. Van der Hoeven (National Research Council, 
Div. of Applied / Physics, Ottawa, Canada). 

Review of Scientific Instruments, vol. 36, July 1965, p. 1003-1005. 

Description of a method of analyzing the gas constitution of a 
He-Ne laser discharge. The laser tube was of quartz and consisted 
of a capillary with a bore of 2 mm and length of 18 cm; it had a 
25-mm-diam cylindrical bulb at each end into which were sealed 
reflectors consisting of multilayer dielectric coatings on quartz 
plugs. The analysis is made in terms of the relative intensities 
of three spectrum lines in the light emitted from the side of the 
laser discharge tube. A graph is given relating these intensities 
to the laser gas constitution and also to the laser output power. 
Results on gas clean-up and relative laser output power during the 
lifetime of a helium-neon laser are also included. B. B. 
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A65-30342 


A63-30342 

REDUCTION OF INFRARED MASER LOSSES BY CAVITY TUBING 

PW.i c. rr^ V ' H " r (°h.o State Universi^. D.” of 
^nyaica, Columbus, Ohio). H 

vo1 - 36 - ** p- wm. 

u M ° b “ ervatl0n * at ^ P° wer level oscillation of a 3. 39- u 

cav'^ e T™s PCnd f 8 “ ^ ° f thc -ed i„ the maser 

cavity. The maser configuration is a 92 x 92 cm Fabrv-Perot 
square cavity in which is mounted a 6-mm-ID Hb w 7 f 
with Brewster angle windows A 75% inT u dl ®char g e tube 

oscillation was observed wh^ a 75 cm 1 M* 71* ^ ° f 

tub. was inserted into on. leg of ^ 6 -"' m ' bore Py ~* 

observed phenomenon is given in term, of ih.^oeS^ ‘of reHec' 
tion for almost grazing incidence. cient efl * C ' 

B. B. 


A 65 >30343 

SPECTROSCOPY OF ION LASERS. 

William B. Bridge, and Arthur N. Chester (Hughe. Aircraft Co.. 
Reaearcx* ^a.uOxitories, Malibu, Calif,). 

IEEE Journal of Q uantum Electronics , vol. QE-1, May 1965 
p. 66-84. 63 refs. * 

Brief discus a ion of the history of laser oscillation in gaseous 
ions, including a tabulation of wavelengths, classifications, and 
reference, for the 230 reported ion la.er tran.ition.. It i. shown 
that the strongest la.er line, are al.o the .trong line, ob.erved in 

feTd^::rr,T ,ion - J s ' i ' ct,on ruies •«» 

yielding osculation are discussed. (Author) D. P. F. 


A65-30344 

DESIGN CONSIDERATIONS FOR MODE SELECTIVE FABRY 
PEROT LASER RESONATOR. FABRY- 

Sc'h^„Tf 8 r'' M ' Mit ’ Uhlra ' “ d H - M °ti (Osaka University 

LeX! O-X Jap n f;, D ' Pt - ° fEleCtriCil C °— Engi- 

r ° f 1 ° uantum Elertri mi ~ vol. QE-1. May 1965. 

F.brv'pVrTr* °' * th '° ry f ° r m0d '— ‘-‘-e multireflector 
Fabry-Perot laser resonators. A practical design problem to 

solved' Th m . aX ‘ mUm di »trimination against unwanted mode, is 
solved. The la.er resonator, under consideration are expressed 
entireiy in terms of an equivalent electric circuit and treated 
mathematically on the basis of classical circuit theory The 
«qpre..,on determining both the oscillation frequencies and the 

“.^“of reqU ‘ red t0 maintiin “ eady °«^tion. is derived. 
ty *« “ 7 rr ° r 'P acm * “ d reflectivities on mode sel.ctivi- 

«. User A "“ m ' rlCal eXamf>1 ' ah0W * that » helium-neon 

g laser consisting of a four-reflector resonator can exhibit an 
ppreciable suppression of spurious oscillations In all unwanted 
axiM mode, by suitable choice of parameters. (Autho^ D P. F. 


A63-30343 

H™ NAL M0DE CON TROL IN GIANT PULSE LASERS 

s,r, ■=••• *•••“» 

lk "- ' ”>■ OE-l. M.y 1.1J, 

j . da Theie include orienting various reflecting surfaces 

c r mg the ruby ia — «*»«-. £,*««« 

structure y * ln b ' cav4ty - Method, of measuring the mode 

degree, of tr^ude^ontrora^e'described*!^ de'tai^'unde^so'^'^^^d 

(Author) D. P. F. 

A65*30346 

ELEGTRON BEAM PUMPED LASERS OF PbS, PbSe. and PbTe 

In‘.tftute“o7T I ’h A ‘i *' CaUW1 ' andR> H< R'diker (Massachusetts 
Effit , m°"' Lincoln Laboratory, Lexington, Mass.). 
fr EE J “ r . naI ° f Quantum Electronics , vol. QE-1, May 1965. 
p. 102, 103. 13 refs. 


crvsfa Tpr- °i a ’ er aCWOn at hquid-helium temperature in 
tron. The s^Tn’. ' PbT ° *«““> »Y * beam of fast elec- 
lelenin. J. % in P W ' r ' prepared by cleaving rectangular paral- 

finger of a ifn^d^r n a ” d with i »“»» to “>« cold 

t^o parau. fac.; o. “ m ?‘T* ^ ° p,iC * 1 cavity “** termed by 

o parallel face, perpendicular to the face on which the electron 

beam was incident, and the radiation was emitted normal to the 

enemies 1 mi,eriaU *“ a ‘' Ctr ° n 

a *pos s' bl T tHe CUrVe aPPr ° aCh '* a flheaVrelUionship^indicating 11 
show.rh Umlt . m th ' 9 “«tum efficiency. Emission spectra 
h owing the mode structure of the laser line, are illustrated. 


A65-30347 ' 

TlSfl^SE 0 DEPENDENCY ON ABSORPTION LOSS IN INJEC- 

M. F. Lamorte, H. Junker, and T. Gonda (Radio Corporation of 
America, RCA Electronic Components and Devices Div., Somer- 
ville, N.J.). 


IEEE Journal o f Quantum Electron ics, vol. QE-1, May 1965 
p. 103, 104. 


Contract No. DA-44-009-AMC-99(T). 

Hypothesis that reabsorption is the dominant loss mechanism 
for both incoherent and coherent radiation in GaAs luminescent 
diodes. Degenerate junctions were fabricated by means of an 
epitaxial technique for which the donor concentration is Z x 10*8 
cm . The laser structure was constructed by cleaving all four 
sides. Threshold and laser wavelengths were obtained under 
pulsed conditions for pulse lengths of 0.2ji sec at 77 and 300°K 
There is a table illustrating the threshold, photon energy, and the 
absorption coefficients for these two temperatures. The light- 
emitting layer thickness is assumed to be 10 fi ■, the resulting 
equivalent absorption coefficient is 7 cm* 1 , The equivalent absorp- 
tion coefficient for the transmission loss is added to this value. 


D.P.F. 


A65-30372 

SYNCHRONIZATION OF OSCILLATIONS IN A SEMICONDUCTING 
LASER HAVING SEVERAL p-n JUNCTIONS. 

N. G. Basov, E. M. Belenov, and V. S. Letokhov (Akademiia 
Nauk SSSR, Fizicheskii Institut, Moscow, USSR). 

(Fizika Tverdogo Tela , vol. 7, Jan. 1965, p. 337-339.) 

Soviet Physics - Solid State, vol. 7, July 1965, p. 275, 276. 5 refs. 
Translation. 

[For abstract see Accession no. A65-17319 07-16] 


A65-30377 

MASERS AND THEIR PRESENT POSSIBILITIES [LES MASERS ET 
LEURS FOSSIBILITES ACTUELLES]. 

M. Soutif (Grenoble, Universite', Faculte' des Sciences, Grenoble 
France). 

L'Onde E lectrique , vol. 45, Jan. 1965, p. 41-52. 15 refs. In 
French. 

Description of the principles on which maser operation is founded 
together with practical design considerations and some current 
applications. The factors prevalent in a two-level energy system in 
equilibrium are described. The interaction between an electromag- 
netic wave and a two -level system which modifies the particle density 
at either level by causing a transition of such particles from one level 
to the other is affe cted by several phenomena - (1) absorption, (2) 
stimulated emission, and (3) spontaneous emission. It is shown that 
the equilibrium established between absorption and emission can be 
affected by pumping phenomena and that this requires a three -level 
energy system. The maser effect is due to the fact that with negative 
temperatures an incident wave will cause greater stimulated emission 
than absorption. The operation of three -level maser devices is de - 
scribed, followed by a description of their application to the am- 
pli ication of microwaves in the field of telecommunications. 




WITO URING THE CHARACTERISTICS OF a MASER 

[PROBLEMS DF Lr£™ NOISE TE M pE RATURE AND STABILITY 
A u ram^r v, r f ™ DES CARACTERISTIQUES D'UN MASER 
STATUTE? E TEMPERATURE DE BRUIT ET DE SA 
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A65-30792 


M. J. Grangeon (Compagnie Franjaise Thoms on -Houston, Centre 
de Recherche*, Service dTCtade* Techniques Avance'es, Btgneux, 
Seine, France). 

L*Onde Electrhme . vol. 45. Jan. 1965. p. 53-59. In French. 

Technique for measuring the noise temperature of a maser 
which considers the gain stability characteristics and the bandpass 
width of the device. The measurements were made on a cavity-type 
maser utilising a ruby as the paramagnetic crystal. The equipment 
consisted of a cold charge, an input waveguide, a signal generator, 
a circulator, a helium-cooled maser cavity, a source of i.f. , arwt 
a mixer; the output was fed into a superheterodyne amplifier operat- 
ing at 36 Me. Measurements were made on the output side of a 
quadratic detector, after the signal had been amplified by the super- 
heterodyne. The measurements enabled the noise temperature of 
the maser to be determined as well as the effective bandpass of the 
device. The results are analyzed mathematically. D. P. F, 

A 65-30436 

LASER PUMPING BY ELECTRON PHOSPHORS. 

J. O. Ogland and C. W. Baugh, Jr. (Westinghouse Electric Corp., 
Aerospace Div., Defense and Space Center, Baltimore, Md. ). 

Re search /Development, vol. 16, Aug. 1965, p. 22-25, 

Investigation of the use of cathodolumine scent phosphors as 
a light source for lasers which will reduce ultimate heat limitations 
and eliminate internal stresses caused by thermal gradients. The 
emission spectrum of P20 phosphor approximately matches the 
absorption spectrum of a glass neodymium laser. A pump, con- 
sisting of a phosphor -coated closed-end quarts pipe protruding 
into a vacuum chamber, was constructed to test the feasibility of 
cathodoluminescent laser pumping. Four amplifier tubes, modified 
to perform as flood guns, surround the quartz pipe and produce a 
uniform electron excitation of the phosphor. An aluminum coating 
of the phosphor provided the electrical connection and acted as an 
optical reflector for trapping the light inside the quarts pipe. 

Pulses up to 700 Jtsec long were produced. A proposed design for 
a continuous -operation laser employing this pumping system is 
described, and coupling and power considerations are discussed. 

S.H.B. 

A6 5-305 10 * 

THE QUANTUM MECHANICS OF SIGNALS AND NOISE IN ATTENU- 
ATORS AND MASER AMPLIFIERS. 

F. N. H. Robinson (Oxford, University, Clarendon Laboratory, 
Oxford, England). 

RoygJ Society (Lon don), Proceedings. Series A . vol. 286, 

Aug. 3. 1965, p. 525-536. 5 refs. 

Application of a method used by Gordon, Walker, and Louiseil 
(1963) to treat the temporal behavior of signals and noise to obtain 
their spatial or steady -state behavior in a lossy line or atte nua tor 
and a maser amplifier. The results relate the expectation values 
of the output voltage and its power spectrum to a classical signal 
input and the thermal state of the system. They differ in principle 
but not in practice from the results obtained by classical arguments. 

(Author) M.F. 

A 65-3051 9 # 

COMMUNICATION REQUIREMENTS BETWEEN MANNED SPACE- 
CRAFT ON INTERPLANETARY VOYAGES. 

R. B. Marsten, D. Silverman, and S. Gubin (Radio Corporation of 
America. Princeton, N. J. ). 

Ameri can Institute of Aeronautics and Astronautics, Annual Meeting , 
2nd, San FranciscoT Calif . . July 26-29. 1965. Pap*r 65-324. B r>_ 

TO refs. L — 1 C 

Members, $0. 50; nonmembers, $1. 00. 

Influence of the mission and systems problems on the perfor- 
mance required of lasers and microwaves to satisfy the communica- 
tions requirements of a multivehicle, manned Mars mission. The 
laser has the potential to support 1000 times the signaling bandwidth 
of a microwave system, and its transmission bandwidth can theo- 
retically be smaller than one p rad, whereas the narrowest trans- 
mission beamwidth for a microwave system is about a mrad. It is 
considered that the communications requirements would include high- 
quality, commercial-rate duplex television links for the interspace- 
craft links and the squadron -to -earth links. For the earliest missions, 
wideband laser communications between spacecraft are necessary. 


For transmission to the earth, it is believed that neither lasers nor 
microwaves will be adequate until the problems of higher powered 
lasers and on-board offset lead angle computation are solved. 

F. R. L . 

A65-30540 

LASER BEAM MACHINING. 

N. Forbes (Ferranti, Ltd., Edinburgh, Scotland). 

(Symposium on Electron Beam Techniques for Microelectronics, 
Ministry of Aviation, Royal Radar Establishment, Malvern, Worcs. , 
England, July 6-8, 1964, Paper.) 

Microelectronics and Reliability , vol. 4, Mar. 1965, p. 105-108. 

Account of the use of solid state and gas lasers for the machining 
of thin films and for cutting, drilling, and welding operations. 
Illustrations show transistor lead and thermocouple wire weldments, 
drilled aluminum and steel blocks, and machined surfaces of gold 
and nichrome films. A schematic diagram of an engineered welding 
and drilling machine is included. B. B. 

A 65-30572 

STUDY OF THE ''LASER*' EFFECT IN GALLIUM ANTIMONLDE 
JUNCTIONS [ETUDE DE L*EFFET "LASER" DANS DES JONCTIONS 
D’ANTIMONIURE DE GALLIUM]. 

C. Chipaux and R. Eymard (Centre National d*Etudes des Tele- 
communication* , Issy-les -Moulineaux, Seine, France). 

Physica Status Solidi, vol. 10, no. 1, 1965, p. 165-174. 11 refs. In 

French. 

Study of recombination radiation from gallium antimonide p-n 
junctions grown from the melt. Stimulated emission and laser 
action are observed at 78 and 5°K. One of the diodes has a threshold 
current density of 300 amp /cm 2 at liquid- helium temperature and 
shows continuous laser action. The observed mode structure 
corresponds to n -X (dn/dA)** 4. By means of an IR image converter, 
filamentary emission is observed for diodes operated above the 
threshold. The peak of the laser emission is found to lie at 0. 775, 

O. 790, and 0. 800 ev for different diodes. One particular junction 
displays simultaneous laser action at 0. 790 and 0. 800 ev. 

(Author) M.F. 

A65-30574 

RELAXATION OSCILLATIONS IN A FOUR -LEVEL SOLID-STATE 
LASER. 

M. Chomat (Czechoslovak Academy of Sciences, Institute of Radio- 
engineering and Electronics, Prague, Czechoslovakia). 

Physica Status Solidi, vol. 10, no. 1, 1965, p. 185-191. 12 refs. 

Study of a system of differential equations for the nonlinear 
four -level laser problem. The shape and envelope of the relaxation 
oscillations are derived. The influence of the time -dependent 
intensity of the excitation on the character of the transient processes 
is investigated. These results are compared with the results 
obtained by using an analog computer. (Author) M.F. 

A65-30594 

PROGRESS IN SEMICONDUCTOR LASERS. 

Benjamin Lax (Massachusetts Institute of Technology, National 
Magnet Laboratory, Lexington, Mass.). 

IEEE Spectrum, vol. 2, July 1965, p. 62-75. 55 refs. 

Summary of the recent developments in the field of semiconduc- 
tor lasers. A brief history, basic principles, and recent develop- 
ments in the field are outlined, and magnetic effects and applica- 
tions are discussed. About a dozen new materials have emerged 
as effective media for generating coherent radiation in the IR from 
about 0.6 to 8.5ji. Levels of several watts of continuous power 
and about 1 kw of peak power in short pulses have been attained. 
However, many problems remain to be solved in the theoretical, 
experimental, and technological areas. When better or properly 
controlled materials are developed in the high -gap region, optical 
lasers will become possible; holography (a new lensless, three- 
dimensional photographic method employing coherent light) will then 
become more convenient and useful. B. B. 


A 65-307 92 

PLASMA COMPRESSION BY LIGHT PRESSURE. 

A. Caruso and F. Gratton (EURATOM and Co mi tat o Nazionale per 
l’Energia Nucleare, Lab oratorio Gas lonizzati, Frascati, Italy). 
Nuclear Fusion , vol. 5, Mar. 1965, p. 87, 88. 6 refs. 
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A65-30797 


Description of the production of high -temperature and high- 
density plasmas by focusing giant laser fxilses on small specks of 
solid materials, such as deuterium. The power of such laser beams 
is in the lO^-erg/sec range and the linear dimension of the material 
to be converted to plasma is approximately 10~3 cm. For electro- 
magnetic energy densities greater than a few multiples of 10^0 erg / 
cm\ the ionization is mainly due to the direct action of the electric 
field of the wave (a tunnel effect). To calculate this effect the for- 
mulas deduced in quantum mechanics for the ionization due to a 
constant field may be used, since the light frequency is smaller 
than the Bohr fundamental frequency. For lasers with a light am- 
plifier, the rise time of the pulse is smaller than the duration of 
the pulse. The properties of a plasma formed by giant laser pulses 
are tabulated. D. P.F. 

A65-30797 * 

THE THEORY OF Q-SWITCHING APPLIED TO SLOW SWITCHING 
AND PULSE SHAPING FOR SOLID STATE LASERS. 

J. E. Midwinter (Ministry of Aviation, Royal Radar Establishment, 
Great Malvern, Worcs. , England). 

British Journal of Applied Physics , vol. 16, Aug. 1965, p. 1125-1133. 

9 refs. 

Solution by computer of the rate equations derived by Vuylsteke 
for the growth and decay of photon flux and population inversion within 
the laser resonator. Slow switching, simulating the rotating mirror 
switch, has been studied and new conclusions drawn. Pulse shaping 
has also been treated, and the switching functions necessary to pro- 
duce square-topped output pulses have been derived. Detailed solu- 
tions are also given for a fast step-function switch. (Author) M. F. 

A65-30800 # 

THE EFFECTS OF OXYGEN ON THE PROPERTIES OF CaF 2 AS 
A LASER HOST. 

P. A. Forrester, G. W. Green, and D. F. Sampson (Ministry of Avia- 
tion, Royal Radar Establishment, Great Malvern, Worcs. , England). 
British Journal of Applied Physics , vol. 16, Aug. 1965, p. 1209, 1210. 

6 refs. 

Questioning of the widely held view that the presence of oxygen 
degrades the performance of CaF 2 laser systems. Oxygen has been 
thought to be the cause of optical loss due to scattering and also to 
be responsible for the conversion of deliberately added impurities 
from the desired divalent state into higher valence states. These 
two beliefs are not supported by the present observations (1) of the 
absence of scatter loss in CaF 2 containing up to 100 ppm of CaO, 
and (2) of optical maser action from Sm++ ions in crystals grown 
from a melt containing Sm^O-j. (Author) M. F. 

A65-31002 

NOISE IN LASERS AND LASER DETECTORS. 

Arnold L. Bloom. 

Spectra-Physics Laser Technical Bulletin, no. 4, 1965. 10 p.- 

8 refs. 

Noise properties of the laser amplifier and the conventional 
laser oscillator, sources of noise not associated with fundamental 
or thermal effects, and the low-noise heterodyne detector. The 
discussion is based primarily on applications of the helium-neon 
laser oscillating at 6328 A, although most of the formulations apply 
equally well to other types of gas-discharge lasers. Fundamentals 
are reviewed, followed by discussiop of the properties of the laser 
amplifier and the noise output of gas laser oscillators. The 
heterodyne detector, consisting of (l) the local oscillator, (2) the 
photocell, and (3) a device for superimposing images of the local 
oscillator and the received signal on the photocell, is described. It 
is shown that the laser amplifier should have a noise level 10 times 
greater than theoretical, while the heterodyne detector has a noise 
level approximately times theoretical or greater. F.R.L. 

A65-31032 

NOISE PERFORMANCE OF AN OVERLOADED MASER AMPLIFIER. 
Dietrich Marcuse (Bell Telephone Laboratories, Inc., Holmdel, 
N.J.). 

IEEE, Proceedings, vol. 53, July 1965, p. 687-692. 6 refs. 

Study of the noise output and noise factor F of a simplified 
model of a maser as a function of the ratio g/G of small-signal 
gain g to actual gain G- Although the noise output is found to 


decrease rather sharply as g/G is increased, the noise factor 
increases only very slowly from its value of F s 1 at g/G - 1 lo F = 

1 + 1/2 In g for a totally overloaded maser (G = 1). (Author) A. B. K. 

A65-31034 

STATISTICS OF THERMAL AND LASER RADIATION. 

Henri Hodara (National Engineering Science Co. , Pasadena, Calif. ). 
(WESTERN ELECTRONIC SHOW AND CONVENTION, LOS ANGELES 
CALIF., AUGUST 25-28, 1964, TECHNICAL PAPERS. VOLUME 8 . 
PART HI - ELECTRON DEVICES, COMPONENT PARTS , p. 17.4-1, 
17 . 4-2. ) ~ 

IEEE, Proceedings , vol. 53, July 1965, p. 696-704. 23 refs. 


A65-31044 

Q-SWITCHED LASER BEAM PROPAGATION OVER A TEN -MILE 
PATH. 

J. R. Whitten, G. F. Prehmus, and K. Tomiyasu (General Electric 
Co., Schenectady, N.Y.). 

IEEE, Proceedings , vol. 53, July 1965, p. 736. 

Photographic study of a Q-switched laser beam propagating 
over a 10-mile path. Certain similarities are noted in the pictures 
taken, the light often appearing in small spots the diameters of 
which range from about 1/2 to 1-1/4 in. In rare instances arcs of 
light appear with a width of about 1/2 in. and a radius of about 2 to 
3 in. It is estimated that the range in brightness over the area of 
the screen may be as much as 40 db or greater. A. B.K. 


A65-31220 

OPTICAL HARMONIC GENERATION IN SEMICONDUCTORS AND 
IN DIELECTRICS CLOSE TO AN ABSORPTION BAND EDGE. 

A. M. Afanas’ev and E. A. Manykin (Moskovskii Inzhenerno- 
Fizicheskii Institut, Mos cow, USSR). 

( Zhurnal Ekspe rimental ^oi i Teoreticheskoi Fiziki , vol. 48, 

Feb. 1965, p. 483-487. ) 

Soviet Physics - JETP, vol. 21, Aug. 1965, p. 323-325. 5 refs. 

Translation. 

[For abstract see Accession no. A65-21056 11-26] 


A43-31235 

ON THE STATISTICS OF LASER EMISSION. 

V. S. Letokhov and E. P. Markin (Akademiia Nauk SSSR, Fizicheskii 
Institut, Moscow, USSR). 

( Zhurnal Eks penmental 'noi i Teoreticheskoi Fiziki , vol. 48, 

Feb. 1965, p. 770, 771. ) 

Soviet Physics - JETP , vol. 21, Aug. 1965, p. 509, 510. Transla- 
tion. 

[For abstract see Accession no. A65- 21070 11-16] 


A65-31 236 

THE CHANGE IN THE EMISSION CHARACTERISTICS OF A RUBY 
LASER CAUSED BY PHTHALOCYANINE SOLUTIONS IN THE LASER 
CAVITY. 

V. N. Gavrilov, Iu. M. Griaznov, O. L. Lebedev, and A. A. 
Chastov. 

( Zhurnal Ekspe rimental *noi i Teoreticheskoi Fiziki , vol. 48, 

Feb. 1965, p. 772, 773. ) 

Soviet Physics - JETP , vol. 21, Aug. 1965, p. 510, 511. Transla- 
tion. 

[For abstract see Accession no. A65-21071 11-16] 

A65.31306 * 

SPECTRAL CHARACTERISTICS OF A GASEOUS TRAVELING- 
WAVE LASER [SPEKTRAL'NYE KHARAKTERISTIKI GAZOVOGO 
LAZERA S BEGUSHCHEI VOLNOl]. 

S. N. Bagaev, V. S. Kuznetsov, Iu. V. Troitakii, and B. I. 

Troshin (Akademiia Nauk SSSR, Sibirskoe Otdelenie, Institut 
Fiziki Poluprovodnikov, USSR). 

ZHETF Pis'ma v Redaktsiiu , vol. 1, May 15, 1965, p. 21-24. In 
Rus sian. 
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A65-31701 


Experimental investigation of the spectral properties of an 
He-Ne traveling -wave laser operating on the wavelength A 6328 A . 
Referring to a paper by Tang, Statz, deMars, and Wilson in which 
it was shown dial a ruby TW laser oscillates in a single mode 
because the Rj line of die ruby is homogeneously broadened at room 
temperature, an investigation was made to determine whether an 
additional decoupling of longitudinal modes arise because of 
the difference in position of die nodes and antinodes in the mode 
field of a traveling -wave resonator. It is found that by eliminating 
die spatial field nononiformities in the resonator it is possible to 
strengthen appreciably the coupling between the different oe dilation 
types, even in the case of inhomogeneous line broadening, and to 
obtain powerful emission at 1 to 2 longitudinal modes. V. P. 


A6541907 * 

GENERATION OF GaAs TWO- PHOTON OPTICAL OSCILLATIONS 
BY Nd -GLASS-LASER RADIATION [GENERATSELA V GaAs FRI 
D V UKHFOT ONNOM OPTICHESKOM VOZBUZHDENU IZLUCHE- 
NIEM OKG NA NEODIMOVOM STEKLE}. 

N. G. Basov, A. Z. Grasiuk, I. G. Zubarev, and V. A. Katulin 
(Akademiia Nauk SSSR, Fizicheskii Institut, Moscow, USSR). 

ZHETF Pis < ma v Redaktsiiu , vol. 1, May 15, 1965, p. 29-33. 

In Russian. 

Experimental investigation showing the possibility of exciting 
GaAs by an Nd -glass -laser in the case in which die pumping -photon 
energy (1.17 ev, A « 1.06 j|) was much less than the width of the 
forbidden band in GaAs (1. 51 ev, A ■ 8200 A , at T « 77°K). In this 
case, the energy of one exciting photon is insufficient for die transition 
of an electron from the valence band to the conduction band. It is 
seen that at high luminous densities, excitation becomes possible 
because of the presence of nonlinear optical effects, such as two- 
photon absorption or absorption of the pumping -light harmonic that 
forms in the semiconductor. V. P. 


A65-31375 # 

INVESTIGATION OF SOME CHARACTERISTICS OF A HELIUM- 
NEON LASER (ISSLEDOVANIE NEKOTORYKH KHARAKTER2ST2K 
GEU1-NEONOVOGO LAZERA]. 

F . A. Korolev, A. I. Odintsov, and V. N. Mitsai. 

Optika i Spektroskopiia, vol. 19, July 1965, p. 71-77. 6 refs. 

In Russian. 


Experimental investigation of the power generated at the line 
6328 A as a function of (dc) discharge-current strength, the pres- 
sure of the He-Ne mixture, and the partial pressures of He and Ne. 

It is found that for each of these discharge parameters the generated 
power has a maximum, the position and magnitude of which depends 
on the other parameters. The effect of resonator -mirror spacing 
on the generated power at constant gap length is investigated, as is 
the spectral composition of laser radiation, using a Fabry -Perot 
interferometer. Good agreement with theory is found for both a 
confocal and nonconfocal resonator. if p 


A65-31376 * 

SOME LASER PROPERTIES FROM THE VIEWPOINT OF THER- 
MODYNAMICS [NEKOTORYE svojstv A OPTICHESKIKH 
KVANTOVYKH GENERATOROV S TOCHKI ZRENUA TERMODI- 
NAMlKIj. 

iu. T. Mazur enko. 

Og tika i Spektroskopiia, vol. 19. July 1965, p. 156-158. In Russian. 

Analytical investigation of the generation of stimulated emis- 
sion on the basis of the second law of the thermodynamics of irrevers- 
ible processes. An expression is derived for the efficiency of a sys- 
tem with optical pumping generating directional monochromatic 
radiation and for a system with optical pumping in which both gener- 
ation and pumping are associated with single -quantum transitions. 

V. P. 


A65-3I333 

5^? DUCTION OF COHERENT RADIATION BY ATOMS AND MOLE- 
CULES (1964 Nobel Lecture). 

Charles H. Townes (Massachusetts Institute of Technology, Cam- 
bridge, Mass.). 

(Nobel Foundation, Lecture, Stockholm, Sweden, Dec. 11, 19 64. ) 
IEEE Spe ctrum, vol. 2. Aug. 1965. t>. 30-43 ^ 1 1 


Review of the successive ideas and theoretical thinking that led 
to the development of the maser and laser. The use of thermodynamic 
arguments is recapitulated. Basic maser principles are analyzed, 
and it is pointed out that the crucial requirement for the generation 
of coherent radiation (recognized by Townes and also by Basov and 
Prokhorov) was to produce positive feedback by some resonant cir- 
cuit and to ensure that the gain in energy afforded the wave was 
greater than the circuit losses. Maser clocks and amplifiers, op- 
tical and infrared masers, or lasers, including ruby, gaseous, and 
semiconductor lasers, are considered. Lasers are evaluated by 
comparing their actual performance with the theoretical expectation. 
Three areas of application of lasers are discussed: measurement 
of the two fundamental dimensions of time and length by means of an 
ultra-accurate determination of the velocity of light; increased power 
of spectroscopy; and nonlinear optics, including the interaction of 
light with the medium through which it travels. It is shown that the 
laser now makes it possible to produce and study the behavior of vhf 
acoustic waves in almost any transparent material. M.L. 


A654140S * 

PARAMAGNETIC MASER AMPLIFIERS. 

V. B. Shteinshleiger and S. V. Dedkov. 

(Radiotckhnika , vol. 19, Nov. 1964, p. 5-18. ) 

Telecommunications and Radio Engineering. Radio Engineering, 
vol. 19, Nov. 1964, p. 67-76. 66 refs. Translation. 


A6341451 

MECHANISM OF POPULATION INVERSION AT 6149 1 IN THE 
MERCURY ION LASER. 

D, J, Dyson (Ferranti, Ltd. , Valve Dept. , Edinburgh, Scotland). 
Nature , voL 207, July 24, 1965, p. 361-363. 

Research supported by the Ministry of Defence. 

Description of results of the observation of the time -variation 
of the spontaneous emission from a helium -mercury discharge 
which appear to clarify the mechanism responsible for excitation 
of the 6149- X laser transition in this system. The decay rate char- 
acterized by the decaying edge of the 6149-1 emission pulse was 
found to be sensitive to the discharge tube temperature which con- 
trols the mercury vapor pressure, rather than to the helium pres- 
sure. Measurements were made with a discharge tube 2. 3 cm in 
diameter and approximately 1 m in length. The discharge condenser 
was 1000 pf and the charging voltage 8 kv. Helium pressure was 
about 5 torr. The only excited species capable of raising the ground- 
state mercury atom to the upper level of the 6149-1 transition is the 
helium ion. D. P. F . 


MSlTffiS ABSORPTI ° N ° F LIGHT AT IW3SER POWER 

Hubertus Staerk and Georg Czerlinrid (Pennsylvania. Univer.itv 
Johnson Research Foundation, Philadelphia Pa. ) 

Nature, voL 207, July 24, 1965, P . 399, 400. 6 ref. 

Contract No. Nonr-551 (46). 

ob.e^T^r U t r " Ult ‘ “ d of «» photobleaching effect 

blaeThe M3 ^*° rp f on ° f coherent light from la.er. by methylene 
m»;. Th l 63 ^ U W • He-Ne-CW la.er ... need for the experi- 
U,“ oath of m* er ° UtPUt W " coUim «* d to ^out 0.1 mm2 alt^a 
«“a£m ri “ ,* quar,z CeU contl ““6 ‘*>e eolation und^fob- 
deuT^h^ “eceuw^atte^: V '*>« Power 

“ * “ th ' ,olvent for fhe methylene blue eolation. The tranemi,- 
m 3% * 2ei ” -Pectrophotometer ranged from 13.7 

that the *! 7" 0pened lt a hi * h U * h ‘ level it wa. found 

The « Jlt. f “ Cr *“' d from the “itial level to a new .teady value. 
terpre'7d experiment, are theoretically analyzed and in- 

D. P. F. 

A65-31701 # 

BEATS BETWEEN OSCILLATION MODES IN AN OPTICAL RUBY 
GENERATOR [BIENHA MEZHDU TIPAMI KOLEBANH (MOD AMI) 

V OPTICHESKOM RUBINOVOM GENERATORE]. 
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A65-31 703 


V. V. Korobkin and A. M. Leontovich (Akademiia Nauk SSSR, 
Fizicheskii Institut, Moscow, USSR). 

Zhurnal Eksperimental'noi i Teoreticheskoi Fiziki , vol. 49, July 
1965, p. 10-15. 18 refs. In Russian. 

Investigation of high-frequency modulation of radiation spikes 
from a ruby laser, using an ultrarapid photorecorder. A semi- 
confocal resonator with a 50-cm separation between the mirrors was 
employed in the laser. Discrimination of the angular modes was 
carriedout by means of a special diaphragm inside the resonator. 

It is shown that with an increase in the diaphragm diameter modes 
of high transverse order are excited. It is concluded that high-fre- 
quency modulation of the intensity of the spikes is due to beats be- 
tween the various modes. Distortion of the ruby crystal by inhomo- 
geneities arising as a result of heating of the crystal by pumping 
light is found to have a considerable effect on the beat frequency. 

(Author) A.B.K. 


A65-31703 * 

CONTINUOUS OPTICAL QUANTUM GENERATOR OPERATING AT 
ROOM TEMPERATURE ON CaW0 4 WITH Nd 3+ [NEPRERYVNYI 
OPTICHESKII KVANTOVYI GENERATOR NA CaW0 4 S Nd 3+ , 
RABOTAIUSHCHII PRI KOMNATNOI TEMPERATURE]. 

A. A. Kaminskii, L. S. Kornienko, G. V. Maksimova. V. V. Osiko, 

A. M. Prokhorov, and G. P. Shipulo (Moskovskii Gosudarstvennyi 
Universitet, Institut Iadernoi Fiziki; Akademiia Nauk SSSR, Fizi- 
cheskii Institut, Moscow, USSR). 

Zhurnal Eksperimental'noi i Teoreticheskoi Fiziki , vol. 49, July 1965, 
p. 31-35. 11 refs. In Russian. 

Description of the structure and main characteristics of a water- 
cooled optical quantum generator operating at room temperature on 
CaW0 4 with Nd 3+ . Problems connected with the maintenance of the 
required operating temperature are considered. (Author) A.B.K. 

A65-31705 # 

INVESTIGATION OF A SPARK DISCHARGE IN AIR PRODUCED BY 
FOCUSING THE RADIATION FROM A LASER. II [ISSLEDOVANIE 
ISKRY V VOZDUKHE, VOZNIKAIUSHCHEI PRI FOKUSIROVANII 
IZLUCHENIIA LAZERA. II]. 

S. L. Mandel'shtam, P. P. Pashinin, A. M. Prokhorov, Iu. P. 
Raizer, and N. K. Sukhodrev (Akademiia Nauk SSSR, Fizicheskii 
Institut, Moscow, USSR). 

Zhurnal Eksperimental'noi i Teoreticheskoi Fiziki , vol. 49, July 1965, 
p. 127-134. 19 refs. In Russian. 

Results of an experimental investigation of the initial stage of a 
discharge in air induced by focusing the radiation from a laser. The 
plasma temperature T e produced in the region of the focus is de- 
termined on the basis of the spectrum of recombination radiation 
in the soft X-ray range, X »10 1, and is found to be equal to 50 to 
60 ev. From a study of the laser radiation scattered on the plasma 
it is concluded that the ionization front moves toward the focusing 
lens. The velocity of the front is measured on the basis of the 
Doppler shift of the wavelength of the scattered light and is found 
to be equal to » 10? cm/sec. A hydrodynamic mechanism of broaden- 
ing of the ionization region is considered. The values for the velocity 
of the detonation wave front and the plasma temperature behind the 
front, estimated on the basis of this mechanism, are found to be in 
satisfactory agreement with those found experimentally. 

(Author) A.B.K. 


A65-31732 

THERMAL CHARACTERISTICS OF GaAs LASER JUNCTIONS 
UNDER HIGH POWER PULSED CONDITIONS. 

W. Engeler and M. Garfinkel (General Electric Co., Research 
Laboratory, Schenectady, N.Y.). 

Solid-State Electronics , vol. 8, July 1965, p. 585-604. 16 refs. 

Calculation of the temperature rise at the junction of a GaAs 
laser for a variety of pulse currents and base temperatures. The 
problem is first solved analytically by an approximation assuming 
constant thermal parameters, and then by a machine calculation 
taking into account the temperature variation of the thermal con- 
ductivity and the heat capacity. These solutions are compared 
and discussed in terms of practical laser design parameters. The 
effects of bulk resistivity and contact resistance are included. 

(Author) M.M. 


A63-31762 

DISPERSION CHARACTERISTICS OF THE 1. 15 - ^ He-Ne LASER 
LINE. 

H. S. Boyne, M. M. Birky, and W. G. Schweitzer, Jr. (National 
Bureau of Standards, Atomic Physics Div. , Washington, D. C. ). 
Applied Physics Letters, vol. 7, Aug. 1, 1965, p. 62-65. 7 refs. 

NASA Contract No. S-49296(G). 

Experimental investigation of the complicating effects of a 
neighboring neon absorption transition on the predicted behavior of 
the frequency deviation 6 v resulting from a variation in the relative 
inversion density above threshold in the 1. 15-fi He-Ne laser line. 
Dispersion curves were obtained by modulating the inversion den- 
sity in three ways: (1) power modulation of the plasma discharge, 

(2) modulation ofthe2s2 level in neon by optically pumping the 2 3 S He 
level with the 2 3 S-2 3 P 1.083-^ He line, (3) modulation of the 2p 4 level 
of neon by optically pumping it with the ls 4 -2p 4 0. 6096 - p line and 
the ls 5 - 2p 4 0. 5944 line in neon. A block diagram of the experi- 
mental arrangement used for observing the frequency dispersion 
curves is given. R - A - F ‘ 


A63-31763 

LASER PULSE -SHAPING AND MODE -LOCKING WITH ACOUSTIC 
WAVES. 

A. J. DeMaria and D. A. Stetser (United Aircraft Corp. , Research 
Laboratories, East Hartford, Conn. ). 

Applied Physics Letters, vol. 7, Aug. 1, 1965, p. 71-73. 5 refs. 

Contract No. DA-28-043-AMC-00259(E). 

Generation of square-, stepped-, and sawtooth- shaped laser 
output pulses from the propagation of combinations of traveling and 
stationary periodic refractive index perturbations within the optical 
feedback path of an argon ion laser. The pulse- shaping procedure is 
described and illustrated with oscillograph traces. The existence 
of an If radio signal with frequency decreasing as the frequency of 
the perturbation approaches the axial-mode spacing frequency is 
thought to suggest that laser-acoustic interactions offer an obvious 
solution to the problem of obtaining a variable delay of an electrical 
signal. A * F * 


A65-31764 

EFFECTS OF LASER RADIATION. 

John F. Ready (Honeywell, Inc., Research Center, Electro-Optics 
Section, Hopkins, Minn. ). 

Industrial Research, vol. 7, Aug. 1965, p. 44-47, 49, 50. 

Simplified discussion of the effects and applications of laser 
radiation. The characteristics of laser light are described. The 
basic difference between solid (ordinary) lasers and pulsed Q- 
switched lasers is explained. The influence of pulse shape and dura- 
tion on the effects of laser radiatiqn is described. Melting and 
vaporization of metals are discussed. Some applications, including 
laser welding and machining and such biological effects as retina 
welding, protein coagulation, and tumor irradiation, are described. 
The effects of laser radiation on transparent materials are described 

R. A. F. 


A65-31773 

MASTER EQUATION FOR THE STATISTICAL OPERATOR OF 
SOLID STATE LASER. 

W. Weidlich and F. Haake (Stuttgart, Technis che Hochschule , 

Institut fdr theoretische und angewandte Physik, Stuttgart, West 
Germany). 

Zeitschrift fdr Physik, vol. 186, no. 3, 1965, p. 203-221. 11 refs. 

Derivation of a master equation for the complete statistical 
operator of a laser model. The whole system containing atoms, field 
and several thermal reservoirs, the latter providing loss effects and 
pumping, is treated according to quantum mechanics. The master 
equation is at first solved in the self-consistent field approximation 
(SCFA). The results essentially confirm those given by quasi- 
classical theories, including the coherence properties of the Tight 
mode. Secondly, an approximate treatment is given of particle -field 
correlations which go beyond the SCFA and therefore beyond the 
quasi -clas sical approach. It is shown explicitly that such correla- 
tion effects influence the coherence behavior of the light-field, -i.e. , 
a further small deviation from the pure Glauber state is obtained. 

(Author) W. M.R. 
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A65-31 884 


A6M1M3 * 

KINETIC PROCESSES IN A GAS LASER. 

E. M. Belenov and A. N. Oraevskii. 

(Optika i Spektr o skopiia, vol. 18, May 1965, p. 858-865.) 

Optica and Spectroscopy, vol. 18, May 1965, p. 479-483. 34 refs. 

Tranalation. 

[For abstract see Accotion no. A65-27738 17-16] 


A65-31S44 * 

EXPERIMENTAL INVESTIGATION OF BEAM DIVERGENCE IN 
THE NEON-HELIUM LASER ( X * 0. 63 jiJ. 

D. L Mash, V. F. Papulovakii, ana L. r. Chi* ia*. 

(Optika i Spektro akopiia, vol. 18, May 1965, p. 866-869. ) 

Optica and Spectroacopy, vol. 18, May 1965, p. 483-485. Trans - 


lation. 

[For abatract aee Acceaaion no. A65-27739 17-16] 


SOME OBSERVATIONS ON THE PROCESSES IN THE DECAYING 
PLASMA OF THE He-Ne PULSE DISCHARGE UNDER THE 
GENERATION CONDITIONS. 

V. S. Egorov and A. S- Tibilov. 

(Optika i Spektroskopiia , vol. 18, Apr. 1965, p. 719-721.) 

Optics and Spectroacopy, vol. 18, Apr. 1965, p. 405, 406. 6 refa. 
Translation. 

Investigation of plasma decay in the pulse discharge of an Ne-He 
laser, under conditions of generation. The results are given. as a 
set of graphs showing the relationship of generation amplitude to 
discharge current and total mixture pressure and the relationship 
of gene rated- pulse delay time to discharge-current pulse amplitude 
and total mixture pressure. These results are discussed. R.A- F- 


ARMED FORCES COMMUNICATIONS AND ELECTRONICS ASSO- 
CIATION. ANNUAL CONVENTION, 19TH, FORT MONMOUTH, 

N. J. , JUNE 1965, PROCEEDINGS. 

Signal, vol. 19, Aug. 1965. 80 p. 

CONTENTS: 

LASER PRINCIPLES. John W. Coltman (Westinghouse Elec- 
tric Corp. . Pittsburgh, Pa.), p. 43-46. [See A65- 31880 20-16] 
CURRENT AND PROJECTED LASER STATE-OF-THE-ART. 
J. L. Walsh (Institute for Defense Analyses, Arlington. Va. ), 
p. 46-48. [See A65-31881 20-16] 

TERRESTRIAL APPLICATIONS. Charles R. Kline (Westing- 
house Electric Corp. . Baltimore, Md. ), p. 48-52. [See 
A65- 31882 20-16] 

SPACE APPLICATIONS. John M. Walker (NASA), p. 52-55. 
[See A65- 31883 20-16] 


A65-31SS0 

LASER PRINCIPLES. . 

John W. Coltman (Westinghouse Electric Corp. , Research Laborato 

ries, Pittsburgh, Pa. ). . 

(Armed F orces Communications and Electroni cs Association, An- 
nual Convention. 19th, Fort Monmouth, N. J. , June 1965, PaperJ 
Signal, vol. 19, Aug. 1965, p. 43-46. 

Explanation of the basic principles governing laser operation, 
approached from the standpoint of the electronics engineer. e os- 
cillating circuit of the laser - the cavity - is described. The elec- 
tron is the agent for the conversion of current energy to a hig 
frequency oscillating Held. The energy of the electron, rather than 
its motion, is important. The fluorescence process - the basic 
mechanism in the optically pumped laser - is described. It is 
necessary for the majority of electrons to be in the upper energy 
level, if a laser is to generate net coherent power. Population 
inversion is explained; the various types of User are in a sense 
an expression of the variety of means which have been found to in- 
duce this necessary state. Various resonator configurations, 
pumping mechanisms, and active materials used in lasers aretisted. 


CURWENt'aND PROJECTED LASER STATE-OF-THE-ART. 

J. L. Walsh (Institute for Defense Analyses, Arlington, Va. ). 

(Armed Forc es Communications and Electron ics Association, 

Annual Convention, 19th, Fort Monmo uth, N. J. , June 1965, Paper. ) 
Signal, vol. 19, Aug. 1965, p. 46-48. 

Description of the experimental configurations, performance 

features, and limitations of various kinds of lasers. The configura- 
tion of the He-Ne laser is explained, along with its operating fre- 
quency range, efficiency, and power output. Next considered are 
the ion lasers; a table gives the wavelength range, power output, 
and some other characteristics for several species. Optically 

,,a solid - st lasers are discussed, and Q- switching is ex- 
nUmed the difference, between long- and short-pulse laser charac- 
teristics and operation are also considered. The semiconductor 
laser - which is pumped by a large current flow through a semi- 
conducting junction and operate, at efficiencies of up to 50% ^ 

also described. 

A65-31SS2 

TERRESTRIAL APPLICATIONS. 

Charles R. Kline (Westinghouse Electric Corp. 

Center, Baltimore, Md. ). 

(Armed Fo rces Communications and Electr onics Association, An- 
nual Convention, 19th, Fort Monmouth, N. J. , June 1965, Pager ^) 
Signal, vol. 19, Aug. 1965, p. 48-52. 

Brief survey of some laser uses in medicine, manufacturing, 
spectroscopy, nonlinear optics, communications, and optical radar. 
Spotwelding of detached retinas and irradiation of malignant tumors 
are considered. Small-area welding, particularly the welding of 
leads to semiconductors, is discussed, along with the drilling of 
small -diameter holes and interference measurements over long dis- 
tances The production of nonlinear optical effects and its implica- 
tions are described. The uses of lasers in Raman spectroscopy are 
considered, and laser holography is outlined. The advantages of 
lasers in communication are discussed, and some of the possible 
modulation techniques are considered. The basic aspects of aser 
radar are discussed, and a hand-held tracking device is illustrated 


Defense and Space 
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A65-31 883 

SPACE APPLICATIONS. 

John M. Walker (NASA, Office of Advanced Research and Tech- 
nology, Communications and Tracking Branch). 

(Armed Forces Commun ications and Electronics As sociation, An- 
nual Convention, 19th, Fort Monmouth, N. J. , June 1965, Pag erQ 
Signal, vol. 19, Aug. 1965, p. 52-55. 

Brief description of the NASA research program in electro- 
optics and the importance of this research to the use of lasers and 
other applications of optics in space. In NASA, there are two broad 
categories of applications for electro -optics - one including com- 
munications, tracking, navigation, and guidance, and the other con- 
sisting of astronomical observations from space. Broad research 
objectives based on these applications are given. A knife-edge test 
using a laser to assure that telescope mirrors are diffraction-limited 
is described and illustrated, and the "point-ahead" problem - proper- 
ly compensating for the movement of the ground station during satel- 
lite -to -earth transmission - is discussed. Other research, such as 
the Gemini laser experiment and laser tracking of Explorer 22. is 
also described. R> A * 


THEORY OF LASER RADIATION IN INDIRECT BAND -TO -BAND 
TRANSITIONS [TEORIIA LAZERNOGO 1ZLUCHENUA NA NEPRIA- 
MYKH ZONA-ZONNYKH PEREKHODAKH]. 

V. S. Mashkevich and V. L. Vinetskii (Akademiia Nauk Ukrainskoi 
SSR, Institut Fiziki, Kiev, Ukrainian SSR). 

Fizika Tverdogo Tela , vol. 7, July 1965, p. 1987-1993. 7 refs. 

In Russian. 

Calculation of several parameters for a special case of stationary 
laser radiation. The quasi-Fermi level, frequency, threshold pump- 
ing value, and particular mode - i.e. # . mode in which production 
takes place - are determined in the case of a radiative intraband 
transition with the production of one optical phonon. In the most 
favorable case, the threshold is several £ times less than that 
calculated for a laser in a direct band-to-band transitions, where 
^ is the ratio of average losses for nonparticular modes to losses 
for the particular mode. R.A. F. 
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A63-31942 

SOME EXPERIMENTS RELATING THE INDUCTION OF ACOUSTIC 
WAVK IN SEVERAL MATERIAL MEDIA CROSSED BY^ OR Sul 
JECTED TO THE IMPACT OF LASER PULSES [QUELQUES EX- 
PERIENCES RELATANT L'INDUCTION D'ONDES ACOUSTIQUES 
DANS DIVERS MILIEUX MATERIELS TRAVERSES P^OU AYAN T 
SUBI L'IMPACT D'IMPULSIONS LASER] YANT 

M»rc Brum, and Michzl Velghe (Cent™ National da 1. Recherche 
Scientifique , Laboratoire La.er, Bellevue, Seine-et-Oi.e, France) 
i JTl'T!! . Phy,li<1ue ' R ° vat ' Puy-de-DOme. France, Sent. 16-18 

fTen 1 ^ 1 dg Ph/ ’ l,1Ug ' V ° U 26 ’ Junel %5, p. 341-344. 7 refa. In 

Description of experiments showing that evaporated CdS thin 
film, may be processed to act a. piezoelectric traneducer. for 
detecting laser-induced elastic vibrations. Taking advantage of the 
high piezoelectric sensitivity and fast response of CdS thin film. 

bv’ln’ T V 0 ‘ ht acou,tic vibration, transferred in air 

by an unfocused non-Q-switched ruby laser beam, of 1/3-ioule total 
energy output. The waveform, of the elastic vibration, detected by 
a ” correla,ed to 1*>T pulse spiking, on a 
i OU ^^ e *?c°*“ 10,COI,e With »t a conventional .Uicon 

photodiode (SD 100 from Edgerton, Germeshausen, and Grier) as 
reference In this experiment, the CdS thin-film transducer was not 
illuminated by the laser beam and the propagation of the beam was 
not perturbed or affected by the presence of the detecting device 
because the energy for detection was transferred via the elastic 
vibration in air along the path of the laser beam. (Author) M. F. 

A63-32126 # 

Corporation of America, Camden. N. J. ). * 

^CTiONw C f “2, CRYOGENIC engineering. VOLUME 10 

SECTIONS A-L. PROCEEDINGS OF THE CBYnrrwir * 

or pinnsvlvane* 

Edited by K. D. Timmerhaus. 

New York, Plenum Press, 1965, p. 487-492. 5 ref. 

which provide, the magnetic field for a tuSable S bald , *!* ' 

wave maser (TWM), weigh, only 6 lb ^dTcupf..^ If I. 

cohf fTang^at ^'k r ** 1 «« a *« »“«*> P r‘oduc« a * 

approach may advance the^eluYaLon o“ rVh.bU'TWMamp^f' 

B. B. 

A63-32209 

COMPARISON OF OBSERVED AND PREDICTED STIMULATED 
RAMAN SCATTERING CONVERSION EFFICIENCIES. 

D. Weiner, S. E. Schwarz, and F. J. McClung (Hughe. Aircraft 
* Research Laboratories, Malibu, Calif.). 

Journal of Applied Physics. vol. 36, Aug. 1965, p. 2395-2399 
11 refa. 

Contract No. AF 33(657) -11650. 

for th M “*r m ' n i t < ?., the ab * olu " Ram *" mattering cross section 
for the 1345 - C m shifted Stoke, line in nitrobenzene using a ruby 
laser. The efficiency of conversion of radiation from a giant 
pulse ruby laser into stimulated Raman scattered radiation for 
this line was also measured. It was found that the average in- 
tensity needed to produce a given conversion is one or two order, 
of magnitude less than that predicted by the theory of Hellw.rth 

thV. disa mei * Ur , CT °” ,ection - Som ' possible explanation, for 
this disagreement are discussed. (Author) M. F. 

A6S-32219 

SATURATION EFFECTS IN HIGH-GAIN LASERS. 

Jj*' Rigrod (Bell Telephone Laboratories, Inc., Murray Hill, 

Journal of Applied Hiysics, vol. 36, Aug. 1965. p. 2487-2490 . 5 refs. 


obta^hTf”'* 0 " ° £ earlier calculation, of the radiation intensity 
k f from la.er. with homogeneous line broadening to include 
arbitrarily large loss fraction, per pass. The condition, for maximum 
thr« m ‘l H t 0r . lnt * rna “Y dissipated power are derived, a. well a. 

. distribution of radiation within the active medium. The rele - 
vance of these calculation, to high-gain gas la.er. is discussed. 

(Author) M. F, 


im F a F c L ^ UIE IMAGES m THE SELF-DESTRUCTION OF A 
LENS IN A STRONG LASER BEAM. 

G. L. Rogers (Birmingham College of Advanced Technology, 
Birmingham, England). 

Journal of Applied Physics , vol. 36, Aug. 1965, p. 2598. 

Study of a recent experiment with a small Q-ewitched laser 
s owing that damage can readily occur to a microscope or other 
objective used to concentrate the beam onto a small area of metal. 

study of the nature of the damage shows clearly that the forma- 
tion of flare images within the material of the objective plays a 
substantiai part. It is clear that certain types of objective are a 
bad risk, and the choice of suitable types is recommended to avoid 
damage and disappointment. In particular, a number of traditional 
microscope objectives end with a roughly hemispherical component. 
A photomicrograph show of a damaged region resulting from flare 
focus is given. The finely recry.tallized surface of the initial bubble 
is cle*rly seen, and the upper parts of the crater can be discerned, 
though they are beyond the focal depth of the objective. Flare effects 
can be further reduced by a bloomed surface calculated for 6943 1 
or the j ^ elen gth in use. A standard bloomed surface calculated ’ 
around 5500 a is already losing efficiency at 6943 A . M.F. 


A65-32229 

GAS EFFECTS PRODUCED BY A PULSED LASER BEAM IN A 
BALLISTIC TORSIONAL PENDULUM. 

M. Stimler and Z. I. Slawsky (Maryland, University, Dept, of 
Physics and Astronomy, College Park; U.S. Naval Ordnance 
Laboratory, Silver Spring, Md. ). 

Journal of Applied Physics, vol. 36, Aug. 1965, p. 2598, 2599 

Observed pendulum response in a torsion pendulum photometer 
with a sensitivity of 1. 00 x 10-2 dyne -cm/rad. Change, in peak 
deflection of the pendulum were used to measure the energy in a 
pulsed laser beam by reflection from a pair of vanes . When operated 
at pressure, below 5 x 10-5 torr ^ de£lection change , were due 

mainly to photon momentum and were independent of both sas ores- 
eure and initial direction of rotation. A. the pressure was increased, 
an unusual pressure dependence was observed with change in pres- 
sure, the response of the pendulum suspension to the pulse was op- 
posite to what would be expected from radiometer effects. In ad- 
dition, the deflection depended on the initial direction of rotation 
of the pendulum. A graph of the deflection change v. pressure is 
included. The laser energy was maintained constant, and each point 
represent, an average deflection change for several la.er actuation, 
at each pressure. Another figure is a plot showing the effect of a 
series of seven laser pulses on the pendulum oscillation when the 
pressure was 4 x 10-4 torr. The ob . erved pe ndulum re . u 

not due to conventional radiometer effects because (1) the force is 
toward the laser and (2) the results are asymmetric, depending on 
the initial rotation direction. jj^ F 


A65-32353 # 

INFLUENCE OF FOG ON THE RANGE OF GROUND COMMUNICA- 
TION USING AN OPTICAL CARRIER. 

S. P. Erkovich, Iu. V. Pisarevskii, F. S. Ageshin, and G. A. 
Tregubov. 

( Elektros viaz * . vol. 18, Dec. 1964, p. 16-21.) 

Telecommunications and Radio Engineering. Telecommunications, 
vol. 18, Dec. 1964, p. 12-16. 6 refs. Translation. 

[For abstract see Accession no. A65-15349 06-07] 


A65-32535 # 

IMAGE TUBE STREAK CAMERA. 

R. N. Burbeck and P. Brooke (Associated Electrical Industries, 
Ltd. , Rugby, War. , England). 

Journal of Scientific Instruments, vol. 42, Aug. 1965, p. 535, 536. 
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Description of an image converter camera said to be capable 
of higher writing speeds and more convenient to use than existing 
mechanical cameras, and which also gives an increase in sensitivi- 
ty. A slit image of the event is focused onto the photocathode of the 
image converter tube. The resulting electron beam is accelerated 
and focused onto a fluorescent screen, across which it can be de- 
flected at high speed by means of the sweep deflector plates. The 
image from the fluorescent screen can be recorded, either on 
Polaroid or normal film. The shutter aperture and its associated 
deflector plates are used to gate the beam off at the end of the scan, 
while the remaining deflector plate can conveniently be used for time 
calibration. A photograph shows an enlarged record obtained from a 
1 UU nsec Q-switcned laser pulse. The minimum resolving time of 
the camera is in the region of 0.1 nsec. M. M. 


A6542SM * 

THE BARR AND STROUD LASER RANGEFINDER. 

J. R. Davy (Barr and Stroud, Ltd. , Glasgow, Scotland). 

Journal of Scientific Instruments, vol. 42, Aug. 1965, p. 536, 537. 

Description of a laser ranging device capable of providing fast 
accurate ranges of noncooperative targets without the inherent dif- 
ficulties of radar and optical rangefinders. The laser rangefinder 
operates on the radar principle, but - since this is essentially a 
single shot device - the electronic techniques are slightly different 
from conventional radar devices. A simplified block diagram of the 
equipment is shown. The laser rangefinder is divided into a head unit 
and a power unit. The head unit is a triaxial system containing the 
transmitter, sight, and receiver. The power unit contains the conden- 
ser bank, which has a maximum energy storage of 200 joules, and 
the pulse -forming network. The whole system operates from nickel- 
cadmium batteries which are rechargeable. The rangefinder is ca- 
pable of ranging to the limit of visibility up to 6 km, and in better 
visibility conditions the maximum range is extended to 10 km. The 
accuracy is to 10 m, irrespective of range, and there is a minimum 
range of 300 m determined by atmospheric backscatter. M.U. 

A65-32566 = 

A GALLIUM ARSENIDE LASER RANGEFINDER USED AS AN AIR- 
CRAFT ALTIMETER. 

F. E. Birbeck and K. G. Hambleton (Services Electronics Research 
Laboratory, Baldock, Herts. , England). 

Journal of Scientific Instruments , vol. 42, Aug. 1965, p. 541, 542. 

Description of an optical laser rangefinder used to eliminate the 
spurious echoes which are troublesome to aircraft radio altimeters 
over particular types of terrain. The laser system can only operate 
in good visibility and cannot be relied on as an altimeter in itself. 
However, it can be used to check or calibrate existing types of al- 
timeters under actual flying conditions over various types of terrain. 
Experimental flights with the equipment indicate that heights of up to 
1000 ft can be measured with an accuracy to about 5 ft over a wide 
variety of terrain. Measurements of the amplitude of the received 
pulses have enabled values for the scattering coefficients of the 
various types of ground to be deduced. One result of particular 
interest is that double echoes are often obtained over wooded ground 
due to simultaneous reflection from the tops of the trees and the 
ground beneath. This enables the height of the trees to be measured 
as well as the height of the aircraft and is one example of the way 
in which a laser altimeter can emphasise features of the terrain 
which may not be resolved or detected by a radio altimeter. M. M. 

*65-32*21 # 

THE THEORY AND APPLICATION OF MASERS AND LASERS. 
Charles H. Townes (Massachusetts Institute of Technology, 
Cambridge, Mass. ). 

IN: SELECTIONS FROM THE TRW SPACE TECHNOLOGY 
LABORATORIES; LECTURE SERIES. VOLUME 2. 

Edited by T. L. Branigan. 

Redondo Beach, Calif., Space Technology Laboratories, Inc., 

1965, p. *4-13. 

General review of the present status of maser and laser tech- 
nology and a discussion of present and future applications. The 
principles of atomic or molecular energy levels, ground and meta- 
stable states, stimulated emission, and coherent light oscillation 
are described as explaining the fundamentals of maser and laser 


action. The performance of Cs-He maser systems, He-Ne masers, 
and ruby lasers is described. Bandwidths obtainable, radiation in- 
tensity, and power output for masers and lasers are analyzed. Ap- 
plications to the field of communications, exploration of -the lunar 
surface, new welding techniques, and surgical cauterization are dis- 
cussed, D. P. F, 


A65-32697 # 

ACHIEVEMENTS AND POTENTIALITIES OF LASER TECHNIQUES. 
S. A. Ziul’ko. 

( Radiote khni ka , vol. 19, Oct. 1964, p. 3-8. ) 

T f lpr 0 mni,,nirationB and Radio Engineering. Radio Engineering, 
vol. 19, Oct. 1964, p. 67-7 0. 5 rtfs. Translation. 


A65-32707 

QUANTUM STATISTICAL DYNAMICS OF LASER AMPLIFIERS. 

A. E. Glassgold (New York University, New York, N.Y.) and 
Dennis Holliday (RAND Corp. , Santa Monica, Calif.). 

Physical Review, 2nd Series, Section A, vol. 139, Sept. 13, 1965, 
p. A1717-A17 34. 18 refs. 

USAF-Army-sponsored research. 

Development of a quantum statistical procedure for studying 
interacting radiation fields and application of the procedure to a 
model laser operating as a linear amplifier. The method utilises 
an expansion of the density matrix in terms of a complete set of 
orthogonal operators originally used by Weyl. One mode of the 
laser field is considered to interact with a pumping mechanism and 
with a loss mechanism. A general solution for the density matrix 
is obtained and then applied to various initial conditions. It is 
found that a classical statistical interpretation of the results is fre- 
quently appropriate. (Author) M. F . 

A6S42743 

INVESTIGATION OF THE OPERATING CHARACTERISTICS OF 
THE 3.5 m XENON LASER. 

Peter O. Clark (Hughes Aircraft Co. , Research Laboratories, 
Malibu, Calit. ). 

IEEE Journal of Quantum Electronics, vol. QE-1, June 1965, 
p. 109-113. 11 refs. 

Contract No. JPL-950803. 

Measurement of the amplification at 3.508 in pure xenon dc- 
excited discharges over a wide range of gas pressures and for 
several discharge diameters. For pressures greater than 10 mtorr, 
the unsaturated gain increases monotonically as the pressure de- 
creases. Gain varies inversely as the radius for large bore (radius 
^.3.5 mm) amplifiers, but a complicated, pressure -dependent varia- 
tion between gain and discharge diameter was observed in amplifiers 
of less than 3-mm diameter. Gain saturation occurs at low signal 
levels and results in small output powers from conventional xenon 
lasers. (Author) M. F. 

A65-32745 

STIMULATED BRILLOUIN SCATTERING AS A PARAMETRIC 
INTERACTION. 

D. A. Sealer and H. Hsu (Ohio State University, Dept, of Electrical 
Engineering, Antenna Laboratory, Columbus, Ohio). 

(Electron Device Research, Annual Conference, 22nd, Cornell 
University, Ithaca, N.Y., June 24-26, 1964. Paper .) 

IEEE Journal of Quantum Electronics , vol. QE-1, June 1965, 
p. 116-124. 9 refs. 

Contract No. AF 33(657)-10824. 

Production of a forward -traveling coherent acoustic wave and 
of a backward -traveling electromagnetic wave in the stimulated 
Brillouin scattering of an intense laser beam. This interaction is 
studied from the coupled mode approach and shown to be describable 
as a parametric interaction. An inherent instability of this partic- 
ular interaction is discussed. Frequencies of the interacting waves 
are calculated for quartz and cadmium sulfide. The nonlinearity is 
shown to be due to the electrostrictive and photoelastic properties 
of the medium. By expressing the coupling coefficient as a tensor 
of rank four, selection rules for the interaction in isotropic and 
certain anisotropic media are derived. Finally the experimental 
approach for detection of the acoustic wave is discussed. 

(Author) M. F. 
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A65-32746 

MICROWAVE MODULATION OF A RUBY LASER OUTPUT BY 
ABSORPTION. 

Di Chen (Honeywell, Inc., Research Center, Hopkins, Minn.). 

IEEE Journal of Quantum Electronics, vol. QE-1, June 1965 
p. 125-131. 9 refs. 

Consideration of the exhibition of the Zeeman effect by ruby in 
the energy levels responsible for the absorption of the R x line. 

When a ruby laser is directed to pass through a section of unexcited 
ruby rod, the intensity of the transmitted beam is strongly dependent 
on the magnetic field applied to the absorber. This effect was used 
to modulate the amplitude of a pulsed ruby laser in the microwave 
frequency region. The experimental modulator consisted of a 0.2- 
in. -long ruby absorber located at one end of an S -band TE m -mode 
cylindrical cavity pumped by a 3.2-Gc microwave source. A dc 
bias magnetic field was also applied to the absorber. When both 
the laser and the absorber rods were cooled to 80°K, the modulated 
beam attained maximum modulation index with a bias field of 2 . 5 
koersted. This and other experimental results agree well with 
calculations made from theoretical analysis of this modulation tech- 
nique and indicate that the various known relaxation mechanisms in 
the spin system of ruby do not impose a frequency limit to this 
method of modulation. (Author) M. F. 

A65-32747 

LASER ACTION IN THE IONIC SPECTRA OF ZINC AND CADMIUM 
G. R. Fowles and W. T. Silfvast (Utah, University, Dept, of Physics 
Salt Lake City, Utah). 

IEEE Journal of Quantum E lectronics, vol. QE-1 June 1965 
p. 131. ~ 

NSF- supported research. 

Letter on laser oscillation in the visible spectra of singly ionized 
zinc and cadmium obtained with pulsed discharges in the heated vapors 
of these metals mixed with noble gases. The optical resonator was 
a near-confocal configuration of highly reflecting dielectric mirrors. 
The quartz plasma tube (5-mm bore and 150-cm length) was fitted 
With Brewster windows and internal electrodes at each end. The 
presence of the carrier gas, 1 to 2 torr of helium or neon, prevented 
the metal vapor from fouling the Brewster windows during operation. 
The cold cathode discharge was excited by means of a pulse modulator 
having a maximum output of 15 kv at 12. 5 amp with a pulse duration 
of 1. 5 Msec at a rate of 800 pulses / sec. The lasing wavelengths of 
zinc were 7757 and 4925 4 , and those of cadmium were 5337 and 
5378 A. The operating range of oven temperature for zinc was about 
300 to 400°C, whereas the range for cadmium was approximately 
200 to 320°C. These temperatures correspond roughly to vapor 
pressures of 10*3 to lO'l torr in both metals. Oscillation occurred 
only with helium as the carrier gas in the case of zinc, but cadmium 
underwent laser action with either helium or neon, higher output 
being obtained with helium. The fact that the 5/2 - 3/2 member of 
the 2F ^ 2D transition undergoes laser action in cadmium, but not 
in zinc or mercury, may indicate that a relatively high population 
inversion is attained in this experiment. (Author) M.F. 

A65-32748 

SIMULTANEOUS LASER OSCILLATION AT R, AND R ? WAVE- 
LENGTHS IN RUBY. 

J. A. Calviello, E. W. Fisher, and Z. H. Heller (Cutler-Hammer, 
Inc., Airborne Instruments Laboratory Div. , Melville, N.Y.). 

IEEE Journal of Quantum Electronics, vol. QE-1, June 1965 

p. 132. 

Observation of simultaneous laser oscillation at both Rj and R 2 
wavelengths in normal and Q-spoiled operation. Laser oscillation 
at the Rj and R 2 wavelengths occurs in spiking. These spikes are 
similar to those observed when operating at the Ri wavelength only. 
Usually Ri and R 2 spikes occur alternately, but occasionally they 
occur simultaneously. When the laser was operated Q-spoiled, 
the Rj and R 2 giant pulses always occurred simultaneously, within 
the rise time of the detector , 10 nse c . The simultaneous generation 
of the coherent R 1 and R 2 high power signals reported here is of 
interest for optical mixing experiments. (Author) M.F. 

A65-32749 

LASER BIBLIOGRAPHY. 

K. Tomiyasu (General Electric Co. Schenectady, N.Y.). 

IEEE Journal of Quantum Electronics , vol. QE-1, June 1965 
p. 133-156. 


Bibliography of articles compiled during the period from June 
to Dec. 1964. The subject categories listed include: laser analyses, 
ruby laser, neodymium laser, He-Ne gas laser, organic laser, 

GaAs injection luminescent devices, laser amplifiers, giant pulse 
techniques (Q-switching), laser-beam control and steering, coherence, 
interference and quantum noise, pumping and light sources, trans- 
mission, propagation scattering, reflection and filtering, nonlinear, 
thermal, and other interaction effects with matter, and laser instru- 
mentation. M.F. 


A65-32773 - 

ELECTRON PARAMAGNETIC RESONANCE (EPR) [ELEKTRO- 
NOWY REZONANS PARAMAGNET YCZNY - ERP]. 

J. Stankowski (Polska Akademia Nauk, Instytut Fizyki, Zakhid 
Diele ktrykow Poznan, Poland). 

Postgpy Fizyki , vol. 16. no. 3, 1965, p. 325-347. 22 refs. In 

Polish. 

Dia ruB? ion of the nature of EPR and its use in various areas of 
research. The Zeeman effect underlying the phenomenon of EPR 
is described, and the Lande splitting factor and other parameters 
in the EPR spectrum are examined. Ingram's double -modulation 
spectrometer for detecting EPR signals is described. The Over- 
hauser effect which uses EPR and NPR in combination to polarize 
atomic nuclei is examined; showing the use of this effect made it 
possible to increase the resolving power of the Ingram spectrometer. 
The use of EPR by a solid-state maser is explained. V. P. 

A65-32798 

LASER WELDING. 

K. J. Miller and J. D. Ninnikhoven (Garrett Corp. , AiResearch 
Manufacturing Co. , Metals Joining Laboratory, Los Angeles, Calif.). 
Machine Design , vol. 37, Aug. 5, 1965, p. 120-125. 

Description of the process of pulsed laser welding and some of 
its applications. The laser welding technique allows excellent con- 
trol of heat input and can fuse metal adjacent to a glass or ceramic 
seal without damaging the latter. A major limitation is shallow 
penetration, on the order of 0. 020 in. The average duration of a 
laser pulse for welding is 0. 002 sec, and pulse frequency is about 
10 p/sec. The workpiece may be either rotated or moved fast enough 
so that the entire joint is welded with a single burst of light or many 
pulses are used to cover the joint. In the latter case, the weld line 
is composed of round solidified puddles, each overlapping the other 
by about half a puddle diameter. The laser beam is collimated to a 
thickness of less than 100 ^ in diameter, so the welding fixtures 
must track within this range of accuracy. The process is extreme- 
ly stringent in regard to freedom from oxides or inclusions of foreign 
matter. D. P. F. 

A65-32844 

MODE COMPETITION AND COLLISION EFFECTS IN GASEOUS 
OPTICAL MASERS. 

R. L. Fork and M. A. Pollack (Bell Telephone Laboratories-, Inc., 
Murray Hill, N.J.). 

Physical Review, 2nd Series, Section A , vol. 139, Aug. 30, 1965, 
p. A 1408 -A 1414. 12 refs. 

Study of a gas laser under the condition of oscillation on two 
linearly polarized modes. A modified form of Lamb’ s theory 
which includes collision effects is given. Experimental and theoreti- 
cal curves of the mode intensities and beat frequencies are com- 
pared. It is concluded that the modified theory is in good agreement 
with experimental results and that the collision-induced asymmetry 
in the optical-field-atom interaction curve significantly influences 
laser behavior. R.A.F. 


A65-32874 

TRANSVERSE ELECTRON -BEAM WAVE EXCITATION BY PHOTO- 
ELECTRIC MIXING OF LASER BEAMS. 

J, C. Bass (Sheffield, University, Dept, of Electrical Engineering, 
Sheffield, England). 

Electronics Letters , vol. 1, Apr. 1965, p. 38, 39. 

Theoretical demonstration that, by photoelectric mixing of 
laser beams which are incident obliquely onto a photosurface, 
transverse electron -beam waves may be excited. It should thus 
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be possible to construct transverse -field microwave phototubes 
for detecting AM laser signals . (Author) M. F. 


A6S-32932 

THEORY OF LASER EMISSION VIA BAND- TO- BAND TRANSITIONS 
IN IMPURITY SEMICONDUCTORS. 


G. lu. Buriakovskii. V. L. Vinetskii, and V. S. Maahkevich (Aka- 
demiia Nauk Ukrainskoi SSR, Institut Fiziki, Kiev, Ukrainian SSR). 
(Fixika Tverdogo Tela , vol. 7, Apr. 1965, p. 1028-1036.) 

Soviet Physics - Solid State, vol. 7, Oct. 1965, p. 827-833. 


5 refs. Translation. 

[F or abstract see Accession 


A 65 -26694 16-16] 


A65-33055 

CW HIGH POWER N 2 -CC >2 LASER. 

C. K. N. Patel (Bell Telephone Laboratories, Inc., Murray Hill, 
N. J.). 

Applied Physics Letters , vol. 7, July 1, 1965. p. 15-17. 7 refs. 

Account of the CW high -power operation of a ^-CO^ laser 
oscillating on the P-branch rotational transitions of the 00°1-10°0 
vibrational band of CO 2 . This is the first gas laser capable of 
producing high CW power output in the IO -4 IR region. By scaling 
up the cross section and the length of discharge, the N 2 -CO 2 laser 
holds the promise of producing much higher coherent CW power; 
this may be applicable to spectroscopy. B.B. 


A6543006 

MODULATION OF A HELIUM -NEON LASER BY THE LIGHT OF A 
HELIUM DISCHARGE [MODULATION D‘UN LASER A HELIUM- 
NEON PAR LA LUMIERE D’UNE DECHARGE DANS L' HELIUM]. 

J. F. Delpecb (Paris, Universite, Institut d'Electronique, Centre 
d'Orsay, Orsay, Seine-et-Oise, France). 

Electronics Letters, vol. 1, Aug. 1965, p. 168, 169. In French. 

Method of modulating laser intensity by optical action on the 
population mechanism of the upper level. Experiments have been 
made with a helium-neon laser using the 3 s 2 “ 3 p 4 transition of neon 
(3. 39-M line). (Author) M.F. 


A65-33047 

AMPLIFICATION BY REFLECTION FROM AN ACTIVE INTER- 
FEROMETER. 

VernN. Smiley, David K. Forbes, and Adolph L. Lewis (U.S. 

Navy, Electronics Laboratory, San Diego, Calif.). 

Applied F^iysics Letters , vol. 7, July 1, 1965, p. 1, 2. 10 refs. 

Discussion of amplification of a laser beam by reflection from 
a 0.93-m scanning gas -laser active interferometer at a wavelength 
of 2.03 11 . Reflectance -gain factors as high as 500 (370 net gain) 
were realized when operating just below oscillation threshold. 
Bandwidths measured less than 0.5 Me, a factor of 20 smaller than 
that for the nonamplifying interferometer. Gain and band narrowing 
for two resonances of the 0.93-m scanning interferometer operating 
below oscillation threshold at a wavelength of 2. 03 jj in He-Xe are 
verified photographically. B.B. 

A65-33049 

SATURATION OF THE MOLECULAR NITROGEN SECOND POSITIVE 
LASER TRANSITION. 

Donald A. Leonard (Avco Corp. , Avco-Everett Research Laboratory, 
Eve rett , Mas s . ) . 

Applied F^iysics Letters , vol. 7, July 1, 1965, p. 4-6. 

Contract No. AF 04(694) -414. 

Outline of experiments showing that while the output from a 
near confocal laser cavity with 30 cm of active length is 10 watts, 
the spontaneous emission from the same transition as observed 
from the side of the discharge tube is many kilowatts. By sending 
the output beam from an oscillator of this type through asynchronized 
open-ended amplifying section of relatively short length consisting 
of a similar discharge tube, it has been possible to drive this high 
gain transition into saturation and obtain output powers approaching 
the spontaneous emission power level. B.B. 


A65-33050 

PULSED -MOLECULAR -NITROGEN LASER THEORY. 

Edward T. Gerry (Avco Corp. , Avco-Everett Research Laboratory, 
Everett, Mass.). 

Applied Physics Letters , vol. 7, July 1, 1965, p. 6 - 8 . 6 refs. 

Study of the formulation of a simple theory which appears to 
account for most of the observed features of the pulsed -molecular - 
nitrogen second -positive laser. An indirect excitation process was 
used by Bennett to explain the excitation of the second-positive nitro- 
gen laser; while this type of indirect process may contribute to ex- 
citation of the second -positive band, the experimental data appear 
to be fitted quite well with the consideration of direct excitation 
only. The theory should be applicable to most short-pulse gas lasers 
where heavy -particle diffusion effects are not important. B.B. 


A6S-33057 

EFFICIENT DIFFRACTION OF LIGHT FROM ACOUSTIC WAVES 
IN WATER, 

W. Kleinhans and D. L. Fried (North Atne ri can Aviation, Inc., 
Space and Information Systems Div. , Electro -Optical Laboratory, 
Tor ranee , Calif. ) . 

Applied Physics Letters , vol. 7, July 1, 1965, p. 19-21. 

Account of the successful diffraction of virtually all of an in- 
cident laser beam into a first-order mode by using traveling ultra- 
sonic waves in water with the light incident at the Bragg angle as- 
sociated with the acoustic wavelength. The ultrasonic cell was 
operated at 15 Me. Experimental results are tabulated along with 
predictions of a theory based on the coupled -mode equations of 
Raman and Nath. The arrangement of the acoustic cell is shown 
schematically. B - B 


A65-33058 

EFFECT OF FOREIGN GASES ON THE CO 2 LASER - R-BRANCH 
TRANSITIONS. 

John A. Howe (Bell Telephone Laboratories, Inc., Murray Hill, 

N. J.). 

Applied Physics Letters, vol. 7, July 1, 1965, p. 21, 22. 6 refs. 

Examination of flowing mixtures of CO 2 with various other 
gases relative to their effect on CO z lasers, and discussion of the 
results and their implications concerning the inversion mechanism. 
It has been found that suitable mixtures also produce laser action 
on various transitions of the R branch. Measurements of relative 
power output on the line for various added gases are tabulated. 

There is a wide variation of output power with the gas added; furthei 
more, this variation is not likely to be solely the result of changes 
in near -resonant vibrational energy transfer, for the effect of added 
N 2 is quite different from that of N z O, although both are in near 
resonance. B - B - 


A65-33308 

LASER PHENOMENA IN EUROPIUM CHELATES. Ill - SPEC- 
TROSCOPIC EFFECTS OF CHEMICAL COMPOSITION AND 
MOLECULAR STRUCTURE. 

C. Brecher, H. Samelson, and A. Lempicki (General Telephone and 
Electronics Laboratories , Inc., Bayside, N.Y.). 

Journal of Chemical Physics, vol. 42, Feb. L, 1965, p. 1081-1096, 

20 refs. 

Contract No. Nonr -4134(00). 

Study of the emission spectra of the tris and tetrakis forms of 
four £-diketone chelates of europium in the solid powder, and in 
alcohol solution with and without dimethylformamide added. Partial 
dissociation of the tetrakis form was observed in solution. Effective 
site symmetries, subject to steric distortion, were derived for the 
tetrakis -chelated europium ion in the various hosts: D 2 d in pure 

alcohol, C 4 V in alcohol plus dimethylformamide, and C 4 V in the 
crystal. For the tris chelates, in both their hydrated and anhydrous 
forms, a number of different low-symmetry species were found to 
exist simultaneously in each host medium. The implications of 
these findings to the laser capabilities of the chelates are discussed. 

(Author) M.F. 

A65-33352 

SPECTRAL CHARACTERISTICS OF A GAS LASER WITH 
TRAVELING WAVE. 
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S. N. Bagaev, V. S. Kuznetsov, Iu. V. Troitskn, and B. I. Troshin 
(Akademiia Nauk SSSR, Sibirskoe Otdeleme, Xnstitut FLziki 
Poluprovodmkov, Novosibirsk, USSR). 

(ZHETF Pis 'ma v Redaktsiiu , vol. 1, May 15, 1965, p. 21-24.) 

JETP Letters , vol. 1, May 15, 1965, p. 114-116. Translation! 

[For abstract see Accession no. A65-31306 20-16] 


A65-33354 

GENERATION IN GaAs UNDER TWO-PHOTON OPTICAL 
EXCITATION OF NEODYMIUM -GLASS LASER EMISSION. 

N. G. Basov, A. Z. Grasiuk, I. G. Zubarev, and V. A. Katulin 
{Akademiia Nauk SSSR, Fizicheskii Institut, Moscow, USSR). 
(ZHETF Pis'ma v Redaktsiiu , vol. 1, May 15, 1965, p. 29-33.) 
JETP Letters, vol. 1, May 15, 1965, p. 118-120. Translation. 
[For abstract see Accession no. A65-31307 20-16] 


A65-33372 

TIME-RESOLVED SPECTRAL OUTPUT OF PULSED GaAs LASERS. 
T. Gonda, H. Junker, and M. F. Lamorte {Radio Corporation of 
America, Electronic Components and Devices Div. , Somerville 
N.J.). 

(Institute of Electrical and Electronics Engineers, El ectron Devices 
Meeting, Washington, D.C., Oct. 29, 30, 1964, Paper.) 

IEEE Journal of Quantum Elec tronics, vol. QE-1, July 1965 d 159- 

TbT. ‘ * 

Contract No. NAS 8-11612. 

Data concerning the time -resolved spectra for pulse -operated 
gallium arsenide laser diodes. At high peak current values, joule 
heating results and the time-resolved laser spectra are seen to 
shift to longer wavelengths. A line-shift coefficient is defined for 
which the units are A/amp 2 -jusec. For high peak current and long 
pulse length, the laser lines may shift 100 A or more. 

(Author) W. M.R. 


A65-33373 

A "C " -BAND RUTILE TRAVELING - WAVE MASER. 

L. C. Morris and D. J. Miller (Radio Corporation of America , 
Applied Research Section, Camden, N.J.). 

IEEE Journal of Quantum Electronics, vol. QE-1, July 1965, p. 164- 
169. 11 refs . ’ 

Description of the development of a traveling-wave maser 
(TWM) with an iron-doped rutile active crystal and a meander line 
slow-wave circuit. The maser exhibited high-quality performance 
over a frequency range of 5. 4 to 5. 9 Gc. Iron-doped rutile exhibited 
a fast recovery time from saturation signals (3. 5 msec). Inversion 
ratios of 10 to 1 were obtained with conventional microwave pumping 
techniques and a two-pump technique provided ratios of 13 to 1. This 
maser has been operated with a superconducting magnet. 

(Author) W.M.R. 


A65-33374 

THEORY OF OPTICAL MASER AMPLIFIERS. 

^ ‘ Arecchi (Centro Informazioni Studi Esperienze; Milano, 
University, Istituto di Fisica, Milan, Italy) and R. Bonifacio 
(Milano, Universitk, Istituto Fisica, Milan, Italy). 

IEEE Journal of Quantum Electronics, vol. QE-1, July 1965, p, 169- 
178. 12 refs. 

Research supported by the Italian National Research Council. 

Description of the interaction between an electromagnetic (em) 
pulse and a maser medium by a general set of five equations, under 
the assumption of a homogeneously broadened electric -dipole 
transition with two Bloch relaxation times T 2 and Tp and of a linear 
broad-band loss mechanism. When the equations are specialized at 
resonance, their solutions include the results of the previous treat- 
ments on the amplifier problem obtained under particular assump- 
tions. The steady-state pulse (SSP) introduced by Wittke and Warter 
for T 2 /T l = 0 is generalized for Tz/T! i 0 and it is shown to 
propagate at the same velocity of the light in the medium. In the 
:ase Tz/T^ = 0 the steady state is described by exact analytical 
•elations. For times short in comparison to the relaxation times, 
i solution is given which generalizes the usual interaction formula 
►etween an em field and a two-level system by introducing propagation 


effects. In the general case out of resonance, it is shown that an 
SSP exists, and that its frequency coincides with the frequency of 
the atomic transition, independent of the frequency of the input field. 

(Author) W.M.R. 


A65-33375 

AMPLITUDE NOISE IN LASER OSCILLATORS. 

H. A. Haus (Massachusetts Institute of Technology, Dept, of 
Electrical Engineering and Research Laboratory of Electronics, 
Cambridge, Mass.). 

IEEE Journal of Quantum Electronics, vol. QE-1. Julvl965 n 17Q 
180. 15 refs. 

Contract No. DA-36-039-AMC-03200(E). 

Analysis of the amplitude noise in a maser oscillator, using a 
van der Pol equivalent circuit. The analysis is carried out both 
above and below threshold. The above -thres hold analysis agrees 
qualitatively, but not quantitatively, with a linear analysis above 
threshold carried out by Gordon in 1964. R.A.F. 


A65-333 77 

FM LASER COMMUNICATIONS THROUGH A HIGHLY TURBULENT 
ATMOSPHERE. 

W. M. Doyle, W. D. Gerber, P. M. Sutton, and M. B. White 
(Philco Corp. , Aeronutronic Div. , Newport Beach, Calif. ). 

IEEE Journal of Quantum Electron ics, vol. QE-l, July 1965 p 181 
18Z. ’ 

Experimental investigation of the effects of atmospheric 
turbulence on the operation of a dual-polarization FM laser 
communication system. The system uses an intracavity birefringent 
modulator to obtain two collinear output beams having mutually 
perpendicular polarizations and a controllable frequency separation. 
Heterodyne detection and rf limiting and discrimination are thus 
possible without an optical local oscillator. Field tests were 
conducted over a half-mile of hot pavement and open ground. 
Laboratory testa were carried out with a 3 -ft long hot plate and a 
hot-air blower. Results indicate that, due to the dual -frequency 
nature of the transmitted signal, the phase modulation brought about 
by the atmospheric turbulence results in nearly pure amplitude 
noise, against which the circuitry of the FM receiver effectively 
discriminates. o a it 


A 65-3337 9 

LASER ACTION IN IONIZED SULFUR AND PHOSPHORUS. 

G. R. Fowles, W. T. Silfvast, and R. C. Jensen (Utah, University, 
Dept, of Physics, Salt Lake City, Utah). 

IEEE Journal of Quantum Electronics, vol. QE-1, July 1965 n 183 

184 . 5 refs. ’ 

USAF-NSF-supported research. 

Observation of laser oscillation in the visible region in pulsed 
cold cathode discharges, in plasma tubes internally coated with 
sulfur or phosphorus and containing various carrier gases. The 
wavelengths at which the laser action occurs correspond to 
transitions in the singly ionized states of the two elements. The 
results are summarized in tables which list the calculated wave- 
lengths, tentative assignments of the transitions, and descriptions 
of the intensities. In every case, the observed wavelengths were 
within ± 1 A of the calculated values . R.A.F. 


A 65 -33380 

OPTICAL GAIN AND LOSSES OF EPITAXIAL AND DIFFUSED 
GaAs INJECTION LASERS. 


M. H. Pilkuhn, H. Rupprecht, and J. Woodall (International 
Business Machines Corp. , Thomas J. Watson Research Center 
Yorktown Heights , N.Y.). 


7 refs. 








ARPA-Navy-DOD-supported research. 

Comparison between gain and losses of GaAs lasers fabricated 
by diffusion and those made by epitaxial techniques. Using the 
methods of Pilkuhn, Rupprecht, and Blum, the gain factor and the 
loss per unit length were obtained from the length dependence of 
the threshold current density. The results confirm the findings of 
Dousmanis and Nelson that epitaxial lasers have consistently lower 
values for the threshold current density at room temperature than 
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diffused lasers. At 77°K the laser losses seem to be identical, but 
the gain factor is slightly higher for epitaxial lasers. At room tem- 
perature the epitaxial lasers have a gain factor about seven times 
as great as diffused lasers; the losses are increased by a factor of 


A65-33415 

EFFECT OF TRAPPED LIGHT ON THE OUTPUT OF A RUBY 
LASER. 

J. Linn and J. Free (Korad Corp. , Santa Monica, Calif. ). 

Applied Optics , vol. 4, Sept. 1965, p. 1099-1101. 7 refs, 

Ariny-supportcu 

Description of experiments which show that the observed near- 
field patterns of ruby lasers and the gain variations over the aper- 
ture of ruby amplifiers arise from competition between modes. 

The authors conclude that nonuniform spatial interaction between 
competing modes accounts for both the temporal (spiking) and spatial 
(near-field) output of ruby lasers. (Author) B. B. 


EVALUATION OF SPECIALLY GROWN RUBY LASER RODS. 

E. W. Sucov (Westinghouse Electric Corp. , Research and Develop- 
ment Center, Pittsburgh, Pa. ). 

Applied Optics, vol. 4, Sept. 1965, p. 1107-1112. 21 refs. 

Study of twelve ruby rods incorporating two kinds of controllable 
gross inhomogeneities (banding and lineage). Optical evaluation by 
means of interferographs and low-angle scattering measurements 
were compared with actual performance measurements. It is con- 
cluded that not enough information is available to predict the perfor- 
mance of a ruby laser rod from its manner of growth or from mea- 
sures of passive optical homogeneity. Time -dependent measurement 
are suggested as being more useful, and a hypothesis to explain the 
differences in performance between various rods is proposed. 

(Author) B. B. 


A65-33418 

ALIGNMENT OF Cr 3+ IN RUBY. 

G. F. Hull, Jr. , J. T. Smith, and A. F. Quesada (Baird -Atomic, 

Inc. , Cambridge, Mass. ). 

Applied Optics , vol. 4, Sept. 1965, p. 1117-1120. 7 refs. 

USAF- supported research. 

Alignment of Cr 3+ in ruby by optically pumping a ruby sample 
with circularly polarized radiation, 6943 A, from a high-power ruby 
laser. Alignment of Cr 3+ is detected by the emf induced in a coil 
surrounding the ruby sample. Measurements of the percentage 
alignment and relaxation time of Cr 3+ are obtained from oscillograms 
of the induced emf and of the circularly polarized radiation from the 
ruby laser. At room temperature the efficiency of alignment is sev- 
eral tens of percent and the relaxation time of Cr 3+ is about 0.1 ^sec. 

(Author) B. B. 


A65-33419 

DICHROIC CALCITE POLARIZERS FOR THE INFRARED. 

T. J. Bridges and J. W. Kluver (Bell Telephone Laboratories, 

Inc. , Murray Hill, N. J. ). 

( Institute of Electrical and Electronic Engineers, Conference on 
Electron Device Research, 22nd, Ithaca, N. Y., June 24-26, 1964^ 
Paper. ) 

Applied Optics , vol. 4, Sept, 1965, p. 1121-1125. 10 refs. 

Discovery that crystalline calcite may be used as an excellent 
dichroic polarizer in certain regions of the IR between 2 . 5 and 16 4 
where previously only rather unsatisfactory polarizers were avail- 
able. The performance of the new polarizers is particularly good 
for radiation from the high-gain laser lines of helium-neon at 3.39 4 
and helium-xenon at 3. 507 u, and their use has greatly assisted in 
the investigation of these lines. Some typical applications are the 
measurement of Zeeman effects, measurement of noise properties, 
use in modulators, circulators, and optical attenuators. The polar- 
izer takes the form of a thin plate of calcite correctly cut from the 
crystal. For a 1 -mm-thick piece measured at 3. 507 4 , the minor 
principal attenuation is 1 db (to obtain the optical density, the db 
value is divided by 10). The major principal attenuation is 120 db, but, 
in practice, it is limited by scattering to around 80 db. The ac- 
ceptance angle is about 30°. (Author) B. B. 


A65-33430 

A SOURCE OF SPIRAL FRINGES. 

R. R. Shannon, R. E. Weekley (Itek Corp. , Lexington, Mass.), 
and D. Shafer (Rochester, University, Institute of Optics, Rochester, 
N. Y. ). 

Applied Optic s , vol. 4, Sept. 1965, p. 1193-1196. 

USAF -supported research. 

Observation of a single spiral rotating through several cycles in 
the fringe pattern obtained from a common type of interferometer 
when laser illumination is used. Such an interference pattern would 
indicate the presence of a very unusual discontinuity in the wavefront' 
or in the surface generating the wavefront. It is shown that such a 

. -er.e rated in *fvfral wavs and may be explained in a 

relatively simple way. The implications of this behavior for data 
reduction from interferograms are outlined. A simple demonstra- 
tion of this effect is described. (Author) B. B. 


RESONANT WAVES IN A FABRY * PEROT INTERFEROMETER 
Helmut K. V. Eotsch (Northrop Corp. , Northrop Space Laborato- 

ries, Hawthorne. Calif.). lQ , t „ 444 

Japanese Journal of Applied Physics, vol. 4, June 1965. p. 435-444. 

13 "investigation ol the resonant waves of a Fabry-Perot inter- 
ferometer on the basis of standing-wave-type formations. This 
formulation lead, to a homogeneous Fredholm integral equaHon 
whose kernel is real and symmetric when Cartesian coo-dmates 
are used, but it cannot be represented as a product of two un 
dependent functions. Therefore, the auxiliary problem of a >Y’ te ™ 
of’Zo plane parallel strip mirrors of infinite length is considers . 

The corresponding integral equation depends on only one coordinate 
variable, b^ otherwise its characteristic features are identical with 
those of the equation which describes the Fabry-Perot interferometer. 
The lowest -order eigenfunctions are computed by a numerical me 
od. A model to construct the mode pattern as it is observed m a 
laser experiment if several eigenmodes are excited simultaneously 
is suggested. A phenomenon is discussed which predicts a dougtout- 
shaped pattern. It is believed that Siegman has already observed 
this anomalous mode pattern in experiments with a ruby laser. An 
internal aperture which limits the User action in a Fabry-Perot 
interferometer does not appreciably discriminate p F 


J.. 


A65-33517 * 

A RUBY LASER WITH EXTERNAL MIRRORS OF LARGE SPACING. 
Tadao Shimizu (Institute of Physical and Chemical Research, 
Microwave Physics Laboratory, Tokyo, Japan), Fujio Shimizu, 
Minato Kawaguti, and Koichi Shimoda (Tokyo, University, Dept, of 

Physics, Tokyo, Japan). a ah acj 

Japanese J ournal of Applied Physics, vol. 4, June 1965 p. 445-451. 
— r Study of the characteristics oflT ruby laser when the separation 
between mirrors of the resonator is as long as 10. 5 and 25. 5 m. 

The experiments performed are the observation of beat signals be- 
tween axial modes by an oscilloscope and Fabry-Perot analysis * of 
the spectrum. Relation between the two results is discussed. Mode 
selection effect due to the characteristics of its double resonator 




SPECTROSCOPY CF MERCURY -HELIUM DISCHARGE AND 6150 A 
LASER OSCILLATION. 

Norihito Suzuki (Shimadzu Seisakusho, Ltd. , Kyoto, Japan). 

Japanese Journal of Applied Physics, vol. 4, June 1965, p. 452-457. 

Investigation of the mechanisms for the enhancement and laser 
oscillation of the 6150-1 line using a time-resolved spectroscopic 
Study method. In the pulse excitation of a mercury discharge tube, 
several spectral lines of Hg II are enhanced by introducing helium 
into the tube. Especially the 6150-1 line of Hg II is enhanced strong- 
ly, and the laser oscillation of this line can be observed. From re- 
sults of the measurements, it is concluded that, the collision between 
the metastable helium (2 3 S) and the meta stable mercury dominates 
the formation of the population inversion of the 6150-A laser transi- 
tion. (Author) D.P. F. 
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A65-33521 # 

STUDY ON SATURATION PROCESS BY ANOMALOUS DISPERSION 
OF RUBY LASER. 

Pil Hyon Kim and Susumu Namba (Institute of Physical and 
Chemical Research, Tokyo, Japan). 

Japanese Journal of Applied Physics, vol. 4, June 1965, p. 469, 470. 

Investigation of the rapid saturation phenomenon of a dye- 
absorbing solution placed in a laser optical cavity, Q, which through 
singlet-singlet transitions results in cavity increase and consequent 
production of a giant ruby laser pulse. To make clear the Q- switch- 
ing mechanism in this method, the saturation process was studied 
by anomalous dispersion of the dye solution. Since the saturation 
process is rapid, it is difficult to measure the time variation of the 
light transmission. The dye was in the form of a prism of crypto- 
cyanine (1, V diethyl-4, 4' - carbocyanine iodide), -and a spectrum of 
a normal ruby laser was taken on Sakura 750 IR film. Since the 
wavelength of the absorption maximum of cryptocyanine is longer 
than that of the ruby laser, the spectral line of the latter should be 
deflected toward the long wavelength side by anomalous dispersion. 
Experimental results indicate that saturation occurs when a large 
fraction of the molecules are in metastable triplet states below ex- 
cited Singlet states; this process takes place by means of nonrad io- 
active decay from excited singlet states. D. P. F. 


A65-33536 # 

SOME ASPECTS OF THE POINTING PROBLEM FOR OPTICAL 
COMMUNICATION IN SPACE. 

E. B. Moss (Douglas Aircraft Co., Inc., Advance Electronics 
Dept., Communications Branch, Santa Monica, Calif.), 
( American Institute of Aeronautics and Astronautics, Annual 
Me eting, 1st, Washington, D.C., June 29-July 2, 1964, Pa D er 
64-420T ) — 

Journal of Spacecraft and Rockets , vol. 2, Sept. -Oct. 1965, 
p. 698-705. 


A65-33584 # 

SOME REMARKS ON THE PROCESSES OCCURRING IN THE 
DECAYING PLASMA OF AN He-Ne PULSE DISCHARGE UNDER 
GENERATION CONDITIONS [NEKOTORYE Z AMECHANIIA PO 
POVODU PROTSESSOV V RASPADAIUSHCHEISIA PLAZME 
IMPUL 1 SNOGO RAZRIADA NA SMESI He-Ne V USLOVILAKH 
GENERATSII] . 

V. S. Egorov and A. S. Tibilov. 

Optika i Spektroskopiia, vol. 18, Apr. 1965, p. 719-721. 6 refs. 

In Russian. 

Supplementary data to previous studies of pulse-discharge 
plasma decay, obtained from observations of the generation pro- 
cesses in a He-Ne pulse laser. Some factors are indicated which 
further or inhibit generation. y 


A65-33587 # 

SELECTIVE REFLECTION AND DISPERSION PATTERNS NEAR 
THE RED RUBY LINES [SELEKTIVNOE OTRAZHENIE I VID 
DISPERSII VBLIZI KRASNYKH RUBINOVYKH LINII]. 

E. Ritschl', P. Glas, and I. Schwider (Institut Optiki i Spektroskopii 
Berhn/Adlershof, East Germany). ’ 

(X ysoiuznaia Konferentsiia po Spektrosko pii. Minsk, Belorussian 
SSR, July 11, 1963. ) 

Optika i Spektroskopiia, vol. 18, Apr. 1965, p. 733-735. in 
Russian. 

Observations of selective reflection in the red ruby lines at 

"" 1 '"‘ ths ,rom 694 - 0 t0 693 - 4 using a ruby laser as the light 

To Z - T^c'clT" all ° Wing temperatU « variations from 

(~ 5 x 10>Cr3+^r rl J OnS mad€ ° f the refiect i° n from ruby 
l 5 x 10 Cr ions) and corundum (no impurity). y 2 


A65-33770 

COMPUTING AT THE SPEED OF LIGHT. 

Kendall Preston, Jr. (Perkin-Elmer Corp. , Electro -Onti. a i n 
Norwalk, Conn.). ^ectro-Optical Div. , 

Electronics, vol. 38, Sept. 6, 1965, p. 72-83. 13 re f s . 


°* sc «P tion of optical analog computers, which transpose 
variable inputs into spatial dimensions and operate on them simu!- 
taneou 3ly . with a laser as a light source, such compute rT are 

betwee antenna m ° dl =ling and spectrum analysis. The analogy 
between a lens and a radar antenna is developed, and spectrum 

by mamh^ nr 172 " perform ^« t Jrfisu cuss^ . . Noise suppression 
together ^th , an " OnC0herent °P tical computers are considered, 
gether with amplitude modulation, lens limitations, bulk scatter, 
mpu transducer choice, dynamic range limitations, and develop- 
mental input media. f’ 

B. B. 


A65-33809 # 

APPLICATION of LASER TO MEASUREMENTS OF HOMO- 
GENEITY AND DIFFUSION LENGTH OF MINORITY CARRIERS 
IN SEMICONDUCTORS. 

E. Markowska and J. Swiderski (Polska Akademia Nauk, Instytut 
Podstawowych Problemow Techniki, Zaklad Elektroniki, Warsaw 
Poland). 

Academie Polonaise des Sciences, Bulletin, Serie des Sc iences 
Techniques , vol. 13, no. 3. 1965. P . 257 -?60 ^refs. ~ 

Description of techniques which use coherent light to measure 
diffusion lengths and specific resistivity in single crystals and 
finished semiconducting elements. The measuring system consisted 
of four basic components - (1) source of light with a set of filters, 

(2) an optical system to form a light spot, (3) a device for handling 
the sample, and (4) an electrical device for detecting signals emitted 
by the sample. The source of light consisted of a He-Ne laser, the 
light spot was formed by a MIM6 microscope, and the voltage on the 
sample was measured with a high-sensitivity potentiometer. The 
results obtained on measurements of specific resistivity and diffusion 
length are analyzed. The advantages of this laser technique are 
enumerated. n v 


A65-33897 

COHERENCE IN OPTICS {COHERENCE EN OPTIQUE], 

M. Fran^on (Paris, Universite, Faculte des Sciences," Paris, 
France) and S. Slansky (Centre National de la Recherche Scientifique . 
Pans, France). H 

Paris, Centre National de la Recherche Scientifique, 1965. 79 d 

In French. 

This book is a brief survey of the theory of coherence in optics, 
including the concept of degree in coherence, coherence in quasi- 
monochromatic light, and the effect of temporal coherence on the 
diffraction phenomena. The concepts of spatial and temporal co- 
herence are presented; the relationship between the length of the 
wave trains and the sharpness of the emitted radiations, the length 
of the coherence and the time of the coherence are analyzed; and 
vibrations emitted by an atom are studied. Successive wave trains 
emitted by an atom, vibrations originating from two different atoms 
emitting on the same mean frequency, vibrations having different 
frequencies but originating from the same atom, and vibrations of 
the same frequency and originating in the same atom are considered. 
The representation of radiation from an incoherent light source and 
the concept of degree in partial coherence are discussed. The 
contrast of interference fringes in quasi -monochromatic light and 
the degree of coherence at two points illuminated by a quasi-mono- 
chromatic light source are analyzed. The coherence in the image 
of a nonpoint light source, partial coherence in polarization inter- 
ferometers, and incoherent nonpoint sources yielding coherent light 
are covered. Finally, the point source is analyzed as a one -pa- 
rameter phenomenon, two-parameter phenomena are noted, and the 
phenomenon of diffraction produced by a circular aperture is also 
discussed. w , 


A65-34207 

FOCUSED LASER-BEAM EXPERIMENT AND THE OSCILLATOR 
STRENGTH OF THE SWAN SYSTEM. 
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M. Jeunehomme and R. P. Schwenker (Du Pont de Nemours and 
Co., Inc., Engineering Dept., Radiation Physics Laboratory, 
Wilmington, Del.). 

Journal of Chemical Physics , vol. 42, Apr. 1, 1965, p. 2406-2408. 
7 refs. 

Contract No. NASw-707. 

Experimental investigation of a beam from a Q- spoiled ruby 
laser focused on a graphite block maintained under vac cum. The 
C 2 Swan system was produced and the fluorescence decay time is 
interpreted as the lifetime of the A 3 TTg state of C 2 . The lifetimes 
of four different vibronic levels of that state were measured. The 
v^ri^tion of the electronic part of the transition moment over the 
nuclear coordinates is deduced from the spiead of the lifetime 
values. The oscillator strength f(0, 0) for the Swan system is 
calculated to be (4.33 ± 0.12) x 10 -3 . (Author) M.M. 


MS-34662 * 

VACUUM U. V. MEASUREMENTS OF HELIUM-NEON LASER 
DISCHARGE. 

Norihito Suzuki (Shimadzu Seisakusho, Ltd., Kyoto, Japan). 

Japanese Journal of Applied Physics , vol. 4, Apr. 1965, p. 285-291. 
10 refs. 

Investigation of the effect of the 600- A emission band of He and 
the imprisonment of neon resonance lines on the operation of an 
He-Ne laser. Vacuum UV measurements and time-resolved spectro- 
scopic measurements were made, and the influence of the vacuum 
UV emission on laser operations was investigated. It is concluded 
that the oscillation intensity of the 6328 k laser is reduced by the 
emission of the he Hum -m e m 1 e 600-1 band and that the imprison- 
ment of the cascade transitions of neon suppresses the laser opera- 
tions. (Author) R. A. F. 


A65-34552 * 

MEASUREMENT OF THE TIME PARAMETERS OF A POWERFUL 
LASER WITH THE AID OF A PHOTODIODE [IZMERENIE 
VREMENNYKH PARAMETROV MOSHCHNOGO OPTXCHESKOGO 
KVANTOVOGO GENERATORA PRI POMOSHCHI FOTODIODA]. 

R. V. Ambartsumian, N. G. Basov, P. G. Eliseev, V. S. Zuev, 

P. G. Kriukov, and iu. Iu. Stoilov. 

Radiotekhnika i Elektronika , voL 10, Sept. 1965, p. 1729, 1730. In 
Russian. 

Description of a method of measuring the time parameters of a 
laser pulse with the aid of a GaAs photodiode. An estimate is made 
of the time constant of the photodiode used in the experiments. 
Measurements are made of the duration of a laser pulse irradiating 
the photodiode at room temperature and at 77°K. The time re- 
solution of the photodiode is found to be in good agreement with the 
previously estimated time constant and is used to determine the 
lag of a laser pulse with respect to the moment of opening of a 
Kerr shutter. A. B. K. 


665-34606 

FLAT -ROOF RESONATORS. 

G. Toraldo di Francia (Florence, University, Institute of Physics, 
Florence, Italy). 

Applied Optics , voL 4, Oct. 1965, p. 1267-1270. 9 refs. 

USAF- sponsored research. 

Theoretical discussion of a microwave or laser resonator with 
flat- roof mirrors. When the angle of the roof is extremely small, 
on the order of 10 - 3 rad for microwaves or 10- 3 -10"^ rad for optics, 
resonator has some features in common with the confocal 
resonator. ( Author) M. F. 


A65-34663 # 

ON THE VISIBILITY OF 8400 k LIGHT FROM GaAs LASER DIODES. 
Yasuo Nannichi (Nippon Electric Co. , Ltd. , Fundamental Research 
Laboratory, Kawasaki, Japan). 

Japanese Journal of Applied Physics, vol. 4, Apr. 1965, p. 308. 

6 refs. 

Investigation of the so-called "red glow" from GaAs laser diodes. 
More than 20 observers were able to see the red glow with the unaided 
eye at 60 amps. Observation through three filters of varying trans- 
mittance characteristics supported Kaynes and Quist^ contention 
that the glow results from excitation of the eye by the intense 8400-A 
IR line. There is evidence to indicate that GaAs laser light can 
damage the eyes permanently. It is therefore recommended that 
lasing GaAs diodes not be observed directly. R.A.F. 


A65-34665 * 

LASER INDUCED PHOTOCONDUCTIVITY IN CdS CRYSTAL. 


Katsumi Yoshino. Yasutaka Watanabe. and Yoshio Inuishi (Osaka 
University, Faculty of Engineering, Osaka, Japan). 

Japanese Journal of Applied Physics, vol, 4, Apr. 1965, p. 312, 313. 

Comparison of the photoconductivity induced in CdS by ruby- 
laser light with the photoconductivity induced by ordinary green 
light. The photoconductivity induced in CdS (band gap Eg a 2.45 ev) 
by ordinary green light varied roughly in proportion to the intensity 
of the light; the photoconductivity induced in the CdS by light at 
6943 A from a ruby laser varied approximately in proportion to the 
square of the light intensity. This is seen to support Braunstein 
and Ockman's suggestion that the laser -induced photocurrent in CdS 
is due to double -photon absorption. R.A.F. 


A65-34610 

LASER GAIN MEASUREMENTS IN A XENON- KRYPTON DISCHARGE. 
H. Brunet (Compagnie Generale d'Electricite de Paris, Centre de 
Recherches, Departement Recherches Physiques de Base, 
Marcoussis, Seine-et-Oise, France). 

Applied Optics , voL 4. Oct. 1965, p. 1354. 5 refs. 

Analysis of the employment of two Brewster-type lasers in an 
oscillator -amplifier configuration to measure laser gain in a xenon- 
krypton discharge. The experimental facility is described, data 
are tabulated for several lines for which the gain was measured, 
and gain/unit length vs input signal level is plotted. (Author) M. F. 


A65-34616 

EFFECTS OF ABSORPTION OF LASER RADIATION ON METALS. 
M. Iannuzzi and R. Williamson (Oxford, University, Engineering 
Laboratory, Oxford, England). 

Nuevo Cimento . vol. 36, Apr. 16, 1965, p. 1130-1134. 5 refs. 

Results of an experiment designed to observe the time correla- 
tion between laser pulses and laser -induced electron emission from 
metallic surfaces. Depending on the surface conditions, it was 
found that the delay of the electron emission ranged from 3 x 10 -7 to 
less than 10~® sec, the limit of resolution of the laser used. An 
interpretation of the results is suggested. (Author) M. F. 


A65-34666 # 

THE EMISSION PROCESS THROUGH DONOR STATES IN GaAs 
LASER DIODES. 

Osamu Ohtsuki, Tsuyoshi Kotani, Yoshio Iwai, and Ichiro Tsurumi 
(Kobe Kogyo Corp. , Kobe, Japan). 

Japanese Journal of Applied Physics , vol. 4, Apr. 1965, p. 314, 315. 

Discovery of two kinds of radiative transition process from ob- 
servation of the emission spectrum of GaAs p-n junction laser diodes. 
The diodes were prepared by diffusing Zn into GaAs crystals con- 
taining Te impurities of concentrations 2. 0 x 10 17 and 2. 5 x IOI 7 cm' 3 . 
Two main emission peaks were clearly observed at measured tem- 
peratures, but only in those diodes with the lower Te concentration. 
The observed shifts of emission-peak energy have two different kinds 
of temperature -dependence, which are plotted. It is concluded that 
the transitions from both the conduction -band and Te -donor states 
to Zn acceptor states must occur simultaneously in GaAs diodes made 
from crystal containing a critical value of Te donor concentration. 

R.A.F. 


A65-34687 

INTENSITY FLUCTUATIONS IN GaAs LASER EMISSION. 

J. A. Armstrong and Archibald W. Smith (International Business 
Machines Corp. , Thomas J. Watson Research Center, Yorktown 
Heights, N. Y. ). 

Physical Review, 2nd Series, Section A, vol. 140, Oct. 4, 1965, 
p. A155-A164. 27 refs. 
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Measurement of the intensity fluctuations in the emission from 
various lasing and nonlasing modes of a cw GaAs laser. The mea- 
surements were made by two techniques - the coincidence - counting 
version of the Hanbury Brown-Twiss intensity interferometer and 
the single -detector excess -photon-noise technique. The two in- 
dependent methods give excellent quantitative agreement. The in-, 
tensity noise in the single lasing mode was studied as the laser was 
taken continuously through the threshold region; this has permitted 
observation of the gradual change in the statistical nature of the 
photon noise which occurs at laser threshold. Observations have 
also been made of correlations between the intensity fluctuations in 
the emission from different modes of the laser. The experimental 
observations of intensity fluctuations and correlations and their 
dependences on injection current can be understood in terms of the 
response of single or of coupled van der Pol oscillators to random- 
noise excitation. (Author) M. F. 


A65-34806 # 

RELATION BETWEEN THE TRANSIENT LASER OSCILLATIONS 
AND THE PLASMA QUANTITIES IN A He-Ne GASEOUS LASER. 
Koichi Toyoda and Chiyoe Yamanaka (Osaka University, Faculty of 
Engineering, Osaka, Japan). 

Japanese Journal of Applied Physics, vol. 4, Mar. 1965, p. 226, 227. 
5 refs. 

Measurement of the changes of electron density and collision 
frequency in the transient oscillation of IR and visible He-Ne lasers, 
using Takeda's (1963) S-band microwave impedance method with elec 
trie probes, with an aim to determining the relationship between 
the oscillations and the plasma parameters. The collision frequency 
was observed to increase greatly while the laser was oscillating. 

The results of the experiments suggest that the enhancement of the 
light intensity of the IR laser in the afterglow period is partly at- 
tributable to the decay of direct excitation for the Is level of Ne. 

It is also concluded that the visible laser can oscillate even at ex- 
tremely high collision frequencies because the excitation by energeti 
electrons steadily supplies the population of the 2*S level of He. 

R. A. F. 


A65-34807 # 

OFF -AXIAL MODES IN CYLINDRICAL GLASS LASER RODS. 
Ryosuke Yokota and Hiroshi Imagawa (Tokyo Shibaura Electric Co. , 
Ltd. , Central Research Laboratory, Kawasaki, Japan). 

Japanese Journal of Applied Physics, vol. 4, Mar. 1965, p. 231, 232. 

Observation of off-axial oscillations in laser rods of circular 
cross section. Far -field patterns of neodymium lasers showed clear 
axial modes, which are considered to be caused by the formation of 
closed light paths inside the laser rod. R. A. F. 


A65-34904 

VISUAL OBSERVATION OF INFRARED LASER EMISSION. 

L. S. Vasilenko, V. P. Chebotaev, and Iu. V. Troitskii (Akademiia 
Nauk SSSR, Sibirskoe Otdelenie, Institut Radiofiziki i Elektroniki, 
Novosibirsk, USSR). 

( Zhurnal Ekspe rimental 'noi i Teoreticheskoi Fiziki , vol. 48, 

Mar. 1965, p. 777, 778.) 

Soviet Physics - JETP , vol. 21, Sept. 1965, p. 513, 514. Transla- 
tion. 

[For abstract see Accession no. A65-24083 13-16] 


A65-34905 

INVESTIGATION OF A NEON -HYDROGEN LASER AT LARGE 
DISCHARGE CURRENTS. 

V. P. Chebotaev and L. S. Vas ilenko (Akademiia Nauk SSSR , 
Sibirskoe Otdelenie, Institut Radiofiziki i Elektroniki, Novosibirsk 
USSR). 

( Zhurnal Ekspe rimental 'noi i Teoreticheskoi Fiziki , vol. 48, 

Mar. 1965, p. 779-781. ) 

Soviet Physics - JETP , vol. 21, Sept. 1965, p. 515, 516. Transla- 
tion. 

[For abstract see Accession no. A65-24084 13-16] 


A65-34906 

THE SPECTRUM AND TEMPORAL CHARACTERISTICS OF STIMU- 
LATED EMISSION IN CaF 2 :Sm2+. 

Iu. A. Anan'ev and B. M. Sedov. 

( Zhurnal Ekspe rimental 'noi i Teoreticheskoi Fiziki , vol. 48, 

Mar. 1965, p. 782-790. ) 

Soviet Physics - JETP , vol. 21, Sept. 1965, p. 517-523. 18 refs. 

Translation. 

[For abstract see Accession no. A65-24085 13-16] 


A65-34909 

EMISSION OF MONOPULSES OF COHERENT LIGHT BY A TWO- 
COMPONENT MEDIUM WITH NEGATIVE ABSORPTION. 

V. I. Borodulin, N. A. Ermakova, L. A. Rivlin, and V. S. Shil'diaev. 
( Zhurnal Ek spe rimental 'noi i Teoreticheskoi Fiziki , vol. 48, 

Mar. 1965, p. 845-849.) 

Soviet Physics - JETP , vol. 21, Sept. 1965, p. 563-566. 8 refs. 

Translation. 

•’or abstract see Accession no. A65-24088 13-16] 


A65-34957 # 

LASER-INDUCED TEMPERATURE RADIATION. 

Takashi Kushida (Tokyo Shibaura Electric Co,, Ltd., Central 
Research Laboratory, Kawasaki, Japan). 

Japanese Journal of Applied Physics , vol. 4, Jan. 1965, p. 73, 74. 

Observation of white light emission when a pulsed laser beam 
is focused on various materials as targets. Several characteristics 
of the emission (which is shown to be mainly due to the temperature 
radiation) were studied. Typical oscilloscope traces show the cor- 
relation between the laser output and the white light emission. A 
time correlation is observed, but there appears to be no intensity 
correlation between the output and the emission; this can be ex- 
plained by the difference of the directionality in each laser spike. 

The spectra of the emissions were measured by the spectrophoto- 
metric method. A close agreement can be found with the blackbody 
radiation spectrum and hence the observed emission can be attributed 
mainly to the temperature radiation. M.F . 

A65-35043 * 

LASER OSCILLATION IN THE MIXTURES OF FREON AND RARE 
GASES. 

Mitsuyoshi Shimazu and Yasuzi Suzaki (Hitachi, Ltd., Central 
Research Laboratory, Tokyo, Japan). 

Japanese Journal of Applied Physics , vol. 4, May 1965, p. 381, 382. 

5 refs. 

Proposal of a mechanism for laser excitation in Freon-Ne and 
Freon-He mixtures, based on the dissociative excitation process, 
together with experimental and theoretical considerations of the 
quenching action of some gases. The experimental apparatus was 
essentially the same as that used by Shimazu and Suzaki in 1964. 
There are some repulsive electronic states which produce 4 p 2p 3/ 2 
as a dissociation product. The transitions arising from the lower 
state 4 s 2 Pj have a high probability; therefore, an inversion of 
population density may be realized between 4p 2 p0 . and 4s 2 P^ 2 
levels. An explanation for the quenching action of Ar, Kr, Xe, 

■>d N 2 is given, based on dissociative excitation transfer with 
collisions between ground -state Cl 2 molecules and the metastable 
atoms of these gases. R.A.F. 


A65-35053 

OUTPUT POWER AND ENERGY IN A Q-SWITCHED RUBY LASER 
WITH A SATURABLE ABSORBER. 

G. Potenza and A. Sona (Centro Informazioni Studi Esperien^e, 
Laboratori, Milan, Italy). 

Nuovo Cimento, vol. 38, Aug. 1, 1965, p. 1438-1440. 6 refs. 

Research supported by the Consiglio Nazionale delle Ricerche. 

Experimental analysis of the emission characteristics of a 
Q-switched ruby laser with a saturable absorber. A 3 x 1/4 in. 
ruby rod oriented at 90° was used as the active medium, and a cell 
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containing a solution of vanadium phthalocyanine was used as the 
saturable absorber. The ruby rod was pumped by a helical flash- 
lamp. Preliminary experiments were performed using a cell 3 cm 
thick inside the cavity with the end faces nearly parallel to the mir- 
rors, followed by experiments with a cell inserted at the Brewster 
atigle. The output energy and power were measured with photomul- 
tipliers for different values of concentration of the phthalocyanine 
solution. Curves are given illustrating the relationship between peak 
power and the ceil absorption for different values of the pump ener- 
gy. The power and energy dependence vs cavity length was examined. 

D. P. F. 


A65-35061 

MEASUREMENT OF LOCALIZED FLOW VELOCITIES IN GASES 
WITH A LASER DOPPLER FLOWMETER. 

J. W. Foreman, Jr. , E. W. George, and R. D. Lewis (Brown En- 
gineering Co. , Inc. , Research Laboratories, Huntsville, Ala. ). 
Applied Physics Letters, vol. 7, Aug. 15, 1965, p. 77, 78. 

Contract No. NAS 8-5285. 

Measurement of local flow velocities in a gas by means of a 
laser Doppler flowmeter. The essential elements of the optical 
system are shown schematically, and its mode of operation is de- 
scribed, together with a technique for measurement and the perfor- 
mance of auxiliary experiments. Flow velocities as measured by 
the direct and Doppler methods are graphed. B. B. 


A65-35063 

MODE-LOCKING EFFECTS IN AN INTERNALLY MODULATED 
RUBY LASER. 

Thomas Deutsch (Raytheon Co. , Research Div. , Waltham, Mass. ). 
Applied Physics Letters, vol. 7, Aug. 15, 1965, p. 80-82. 9 refs. 

Contract No. AF 19(628)-4981. 

Discussion of the observation of mode -locking effects using a 
ruby laser in both the normal and "Q- spoiled” modes of operation 
The experimental apparatus is described and diagramed schematical- 
ly, and experiments which were performed with it are discussed. 

It is concluded that with the proper cavity configuration self-lockmg 
can occur in ruby, just as it does in gas lasers. The outputs of ruby 
lasers having various modulations and of a Q- switched laser without 
modulation are graphed. B. B. 


A65-35066 

STIMULATED EMISSION FROM 4. 3% ABUNDANT Cr 50 IONS IN 
RUBY. 

L. W. Riley, M. Bass, and E. L. Hahn (California, University, 
Physics Dept. , Berkeley, Calif. ). 

Applied Physics Letters, vol. 7, Aug. 15, 1965, p. 88-90. 
NSF-Navy- supported research. 

Outline of the observation of stimulated emission from the Cr 50 
ions in a Q-spoiled ruby laser. Experimental equipment used and 
results obtained are described, and microdensitometer traces of 
the ruby laser Rj lines for burst operation and Q- spoiled operation 
are graphed. B. B. 


A65-35067 

HOLOGRAPHIC PHOTOGRAPHY OF HIGH-SPEED PHENOMENA 
WITH CONVENTIONAL AND Q -SWITCHED RUBY LASERS. 

R. E. Brooks, L. O. Heflinger, R. F. Wuerker, and R. A. Briones 
(Thompson Ramo Wooldridge, Inc. , Systems Group, Redondo Beach, 
Calif. ). 

Applied Physics Letters, vol. 7, Aug. 15, 1965, p. 92-94. 

Research supported by Thompson Ramo Wooldridge, Inc. ; Contract 
No. AF 33(6I5)-1035. 

Study of the production of two-beam holograms of high-speed 
events by the radiation from a pulsed ruby laser operated either 
in the single pulse ~ 2-J, ~ 60-nsec half-width Q- switched mode, 
or in the conventional 1/2-msec duration spiking mode. The ap- 
paratus used to produce the pulsed holograms is shown schematical- 
ly, and its mode of operation is explained. B. B. 


A65-3506S 

THERMAL EFFECTS IN OPTICALLY PUMPED LASER RODS. 

R. L, Townsend, C. M. Stickley, and A. D. Maio (USAF, Office 
of Aerospace Research, Cambridge Research Laboratories, 

Bedford, Mass. ). 

Applied Physics Letters, voL 7, Aug. 15, 1965, p. 94-96. 11 refs. 

Discussion of the results of a study of thermal distortion, ex- 
pansion, and scattering observed in ruby and glass laser rods both 
daring and after the pump flash. *The experimental equipment and 
test procedures are described, and test results and conclusions to 
be drawn are outlined. A method of achieving low beam divergence 
and of balancing out distortions due to pump-light absorption is 
given, together with a technique of pumping the laser uniformly and 
shielding it from the IR. B. B. 

A65-35069 

UV LASER EMISSION BY CRYSTAL EXC1TONS. 

E. L. Fink ( General Dynamics Corp. , General Dynamics/ 

Pomona, Physics and Infrared Section, Pomona, Calif. ). 

Applied Physics Letters, vol. 7, Aug. 15, 1965, p. 103-106. 13 refs. 

Discussion of experimental studies of the stimulated emission 
of UV radiation in optically pumped potassium bromide single crys- 
tals. The high radiative quantum efficiency, Stokes shift, and strong 
absorption characteristics occurring in the exciton radiative transi- 
tions in alkali halides make these crystals candidates for laser 
emitters. Fabrication and operation of the experimental equipment 
are detailed, and the method of spectral measurement is described. 

It is concluded that the observed laser emission is consistent with 
an exciton scheme of population inversion devised for the alkali 
halides. B - B * 

A65-35118 

MORE POWER TO THE LASER - WITH Q SWITCHING. 

Joseph I. Masters (Technical Operations, Inc., Burlington, Mass.). 
Electronics , vol. 38, Oct. 18, 1965, p. 91-95. 

Description of active and passive Q switches (shutter -like 
devices for increasing the stored pumping energy of lasers and 
inhibiting their resonance for periods of up to 10~3 sec with sub- 
sequent peak laser excitation and discharge, resulting in gigawatt 
pulses). The quality factor Q = 2*1/* (1 - r), where Jt is the reso- 
nator length, a is the wavelength, and r is an overall reflectivity. 

A Q Bwitch prevents lasing momentarily while the laser stores up 
pumping power; it then reverses its inhibitory characteristics which 
produces a condition of high Q and high inversion level resulting in 
the emission of giant pulses. Active Q-switch systems such as the 
Kerr cell and the spinning prism are described, in which shutter 
transparency is made to coincide with peak excitation of the laser 
rod. Passive Q switches are nonlinear components consisting of 
optically flat fractional light absorbers. The materials include 
thin organic dye films, Jena glasses, organic solutions, and doped 
glass. The process is one in which the absorption of laser energy 
of a sufficient power level causes the absorption coefficient of the 
passive element to decrease, almost to zero. In this position the Q 
switch or shutter is open. D.P.F. 

A65-35195 

THE GROUND RADIO STATION AT RAIS TING FOR TELECOM- 
MUNICATION WITH COMMUNICATIONS SATELLITES [DIE ERDE- 
FUNKS TELLE RAIS TING F<JR DEN NACHRICHTENVERKEHR 
UBER FERNMELDESATELLITEN). 

M. Schflnfeld (Deutsche Bundespost, Erdefunks telle , Rai sting, 

West Germany). 

Luftfahrttechnik Raumfahrttechnik, vol. 11, Sept. 1965, p. 230-237. 

14 refs . In German. 

Description of the radio station facilities at Raisting, in Upper 
Bavaria, West Germany and brief review of the principles of tele- 
communications with satellites. System noise temperature is defined 
and a numerical example is given for a maser receiving system. 
Antenna gain and satellite space damping are discussed. The main 
installation at Raisting consists of two parabolic antennas (25 -m 
wideband and 9-m narrow band) with associated tracking, receiving, 
and transmitting systems. The 25 -m paraboloid employs a digital 
computerized system for automatic tracking, and the receiving 
facilities incorporate a maser. At a frequency of 4 Gc, antenna 
gain is 58 db. Capacity of the transmitter is 2 kw maximum at 6 Gc. 
A49-m-diam radome supported by compressed air houses the antenna 
and associated systems . D. P. F. 
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A65-35279 

DIFFRACTION SYNCHRONIZATION OF OPTICAL MASERS. 

N. G. Basov, E. M. Belenov, and V. S. Letokhov (Akademiia 
Nauk SSSR, Fizicheskii Institut, Moscow, USSR). 

(Akademiia Nauk SSSR, Doklady , vol. 161, Mar. 21, 1965, p. 556-559. ) 
Soviet Physics - Doklady, vol. 10, Sept. 1965, p. 236-238. 8 refs. 

Translation. 

Consideration of the synchronized generation of radiation by all 
semiconductor elements of a laser system with radiative mirrors 
caused by diffraction of the electromagnetic field. That regime of 
synchronized generation of the fundamental TEMqo oscillation is 
considered most desirable for which the be^m divergence is minimum 
and determined entirely by the size of the radiative mirror. Condi- 
tions for the existence, stability, and negativity of this regime are 
discussed. R. A. F. 

A65-35312 

PROPOSED GAS MASER PUMPING SCHEME FOR THE FAR 
INFRARED. 

Willard H. Wells (California Institute of Technology, Jet Propulsion 
Laboratory, Pasadena, Calif.). 

Journal of Applied Physics , vol. 36, Sept. 1965, p. 2838-2843. 

11 refs. 

Proposal of a scheme that is analogous to the operation of a 
heat engine for exciting maser action in the far infrared and sub- 
millimeter parts of the spectrum. A beam of hot molecules 
interacts through distant collisions with a cold gas of another species 
at very low pressure. Certain energy levels in the hot gas are 
cooled faster than others owing to coincidental resonances in the 
spectra of the two gases. In the partially cooled nonequilibrium 
state, population inversions are possible in the hot species. To 
demonstrate feasibility, the interaction between pure rotational 
states of HC1 and HF is discussed in detail. Barring unforeseen 
experimental difficulty - e.g. , chemical activity of HF - the 
Sc hawlow- Townes condition for maser action can be satisfied by the 
J = 3 - 2 transition in HF at 123. 1 cm -1 , or 81. 25 . (Author) M. F. 

A65-35315 

BEAM DIVERGENCE AND FAR -FIELD PATTERNS OF RUBIES OF 
VARYING OPTICAL QUALITY. 

c. M. Kellington and M. Katzman(U.S- Army, Electronics 
Command, Electronics Laboratories , Fort Monmouth, N.J.). 

Journal of Applied Physics , vol. 36, Sept. 1965, p. 2910-2914 
15 refs. 

Measurement of beam divergences and photography of far-field 
patterns for 37 ruby rods of different quality. The growth with 
pumping power of the most intense portion of the laser beam was 
measured for two rods of very different quality. An autocollimator 
reticle image was photographed after passage through each rod. 

The correlation of beam divergence with optical parameters is dis- 
CUBSed * (Author) M.F. 


A65-35358 

A STABLE, SINGLE -FREQUENCY RF-EXCITED GAS LASER AT 
6328A . 

J. A. Co llinson (Bell Telephone Laboratories, Inc, , Murray Hill 
N.J. ). 


BeU System Technical Journal, vol. 44, Sept. 1965, p. 1511-1519. 
26 refs. 


Design and construction of a number of 6328-i. RF-excited 
He-Ne lasers, with special attention to maximizing CW power in a 
single longitudinal and transverse mode. A single-mode output 
power of 1. 6 mw has been obtained. Some novel features of the 
cavity structure provide good intrinsic frequency stability. The 
details of design and operation are given. (Author) M.F. 


A65-35784 # 

DYNAMICS OF LASER EMISSION WITH VARIABLE LOSSES H 
[DINAMIKA VIPROMINIUVANNIA LAZERA ZI ZMINNIMI 
VTRATAMI. II]. 

G. Iu. Buriakivs'kiiand V. S. Mashkevich (Akademiia Nauk Ukrains'- 
koi RSR, Institut Fiziki, Kiev, Ukrainian SSR). 

Ukraine 1 kii Fizichnii Zhurnal , vol. 10, Apr. 1965, p. 398-409. 

In Ukrainian, 


Discussion of laser emission dynamics, extending a previous 
study of a large initial overpopulation to a laser with a relatively 
low level of initial overpopulation. Kinetic equations are applied 
in one -mode approximation assuming that the system is homogeneous 
and losses are a linear function of time. Generation of giant oscil- 
lations is found to be possible. Conditions are analyzed to obtain a 
maximum emission output from such oscillations. V.Z. 


A65-35786 # 

STUDY OF THE PERFORMANCE OF A RUBY LASER WITH A 
MODULATED Q-FACTOR [DQSLIDZHENNLA ROBOTI RUBINOVO- 
GO OPTICHNOGO KVANTOVOGO GENERATORA Z MODUL'OVA- 
NOIU DOBROTNISTIU]. 

Iu. V. Baiborodin, S. A. Garazha, V. I. Kravchenko, and N. I. 
Spizhova. 

Ukrains^ii Fizichnii Zhurnal , vol. 10. Apr, 1965, p. 455-457, 

In Ukrainian. 

Results of a study of the dynamic and static characteristics of 
a laser with a modulated Q -factor. The dependence of the pumping 
energy threshold on the angle of resonator mirror disalignment is 
determined. The effects of the resonator length and mirror trans- 
parence on laser performance are analyzed. The operation mode 
of a laser with a prismatic shutter is investigated. V.Z. 


A65-35842 # 

INDUCED RADIATION IN GALLIUM ARSENIDE DUE TO OPTICAL 
EXCITATION [INDUT SIROV ANNOE IZLUCHENIE V ARSENIDE 
GALLIIA PRI OPTICHESKOM VOZBUZHDENII]. 

N. G. Basov, A. Z. Grasiuk, and V. A. Katulin (Akademiia Nauk 
SSSR, Fizicheskii Institut, Moscow, USSR). 

Akademiia Nauk SSSR, Doklady , vol. 161, Apr. 21, 1965, 
p. 1306, 1307. 8 refs. In Russian. 

Preliminary investigation of induced radiation and generation 
in a GaAs semiconductor crystal excited by the light from a ruby 
laser with Q-modulation. The sample used in the experiment was a 
GaAs single-crystal measuring 2 by 1 mm, and 0. 5 mm thick. 

The radiation induced in this sample by the laser beam was 
recorded. The results are discussed, and the spectral lines of 
the induced radiation are given. RAF 


A65-35863 # 

EFFECT OF NOISE RADIATION ON THE PERFORMANCE OF A 
RUBY LASER [VLIIANIE RA DIATSII SHUMA NA RABOTU RUBI- 
NOVOGO KVANTOVOGO GENERATORA]. 

B. I. Stepanov, A. N. Rubinov, and S. A. Mikhnov (Akademiia 
Nauk Belorus skoi SSR, Institut Fiziki, Minsk, Belorussian SSR). 
Akademiia Nauk SSSR, Doklady , vol. 162, June 11, 1965, p. 1030- 
1033. 11 refs. In Russian. 

Discussion of "noise radiation" of a ruby laser consisting of in- 
creased luminescence and laterally dispersed generation; such radia- 
tion directly shows the radiation losses of a laser and is one of the 
laser's most important characteristics. A method is proposed for 
measuring noise intensity from energy level populations determined 
by experiments and from relative values of pumping power. V.Z. 


A65-35866 # 

PROBLEM OF VARIATIONS IN THE RUBY -LASER EMISSION 
SPECTRUM DURING THE PROCESS OF GENERATION [K VOPROSU 
OB IZMENENH SPEKTRA IZLUCHENLLA RUBINOVOGO LAZERA 
V PROTSESSE GENERATSH]. 

A. M. Kubarev and V. I. Piskarev (Gor'kovskii Gosudarstvennyi 
Universitet, Radiofizicheskii Institut, Gorki, USSR). 


Zhurnal Ekspe rimental 1 noi i Teoreticheskoi Fiziki . vol. 48, 
May 1965, p. 1233-1236. 5 refs. In Russian. 


Experimental determination of the correlation factor for -induced 
radiation frequency shifts and crystal temperature variations in a 
ruby laser. The results are in fair agreement with values calculated 
using McCumber and Sturge 1 s expressions. It is indicated that, 
apart from temperature variations, other factors seem to be involved, 
one of which is a possibly inadequate Q -factor for the resonator. 

V.Z. 
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A6545IM ♦ 

THEORY OF GAS LASERS [K TEORH GAZOVYKH LAZEROV]. 

A. K. Popov (Akademiia Nauk SSSR, Sibirskoe Otdelerue, 

Fixiki, Krasnoyarsk, USSR)-. 

Zhurnal Experimental 1 noi i Teoretichgakoi Fiziki . vol. 48, May 
1965, p. 1279*1281. 7 refa. In Ruaaian. 

Solution of the problem of gas laser emission by the methods 
of semiclassical theory. The dependence of the density of the in- 
duced emission field an resonator parameters, the relaxation 
characteristics of the system, and atom excitation probability in 
a gas discharge plasma per unit time are determined. The motion 
of emitting particles, the degeneracy of energy levels, the excita- 
ti<m mechanism of the lower level, and the r«ndum orientation of 
the dipole moments in a gas laser are discussed, V.Z, 


A65-35S75 * 

LASER WITH A NEODYMIUM -GLASS -MODULATED Q-FACTOR 
[OPTICHESKH KVANTOVYI GENERATOR S MODULIATSIEI DOBROT- 
NOSTI NA NEODIMOVOM STEKLE]. 

N. G. Basov. V. S. Zuev, and Iu. V. Senatskii (Akademiia Nauk 
SSSR, Fizicheskii Institut, Moscow, USSR). 

Zhurnal Experimental 'noi i Teoreticheskoi Fiziki , vol. 48, 

June 1965. p. 1562-1564. 5 refs. In Russian. 

Description of a Nd-glasS laser producing two 25- td 43-nsec 
light pulses with a combined energy of 8 joules. A system employing 
a rotating prism is used for switching the Q-factor of the resonator. 

A diagram is included which shows the laser operation. A method is 
proposed to reduce the pulse width. V.Z. 


A65-35877 * 

HEATING OF SAMPLES BY FOCUSING THE EMISSION OF A LASER 
[NAGREV VESHCHESTVA PRI FOKUSIROVKE IZLUCHENIIA OPTI- 
CHESKOGO KV ANTOV OGO GENERA TORA]. 

R. V. Ambartsumian, N. G- Basov, V. A. Boiko, V. S. Zuev, 

O. N. Krokhin, P. G. Kriukov, Iu. V. Senatskii, and Iu. Iu. Stoilov 
(Akademiia Nauk SSSR, Fizicheskii Institut, Moscow, USSR). 

Zhurnal Eksperimental 'noi i Teoreticheskoi Fiziki , vol. 48, 

June 1965, p. 1583-1587. 12 refs. In Russian. 

Discussion of the high -temperature heating which may be achieved 
when the beam of a powerful laser is focused at the surface of a sub- 
stance. The emission spectrum of lithium is generated by focusing 
laser radiation at the surface of a solid lithium sample. The tech- 
nique is seen to be effective in producing a high -temperature plasma. 

V.Z. 


A65-35919 * 

EFFECT OF A FINE SPLITTING OF THE Cr+ 3 LOWER LEVEL IN 
A RUBY ON CERTAIN COHERENT RADIATION CHARACTERISTICS 
[O VLIIANII TONKOGO RASSHCHEPLENILA NIZHNEGO UROVNIA 
Cr* 3 V RUBINE NA NEKOTORYE KHAR AKTERIS TIKI KOGERENT- 
NOGO IZLUCHENIIA]. 

G. I. Freidman (Gor'kovskii Gosudarstvennyi Universitet, Nauchno- 
Issledovatel'skii Radiofizicheskii Institut, Gorki, USSR). 

Radiofizika , vol. 8, no. 2, 1965, p. 272-284. 12 refs. In Russian. 

Derivation of truncated equations describing the coherent 
radiation of excited chromium ions in a ruby situated in a traveling 
wave resonator, taking into account the fine splitting of the chromium- 
lOn lower level. It is shown that splitting changes the mean radiation 
frequency during a transient process, a phenomenon observed 
experimentally by Kubarev and Piskarev. V. Z. 


A65-35930 * 

MODES OF LASER OPERATION IN THE PRESENCE OF AN AB- 
SORBING IMPURITY [REZHIMY V KVANTOVOM GENERATORE 
PRI NALICHU POGLOSHCHAIUSHCHEI PRIMESl]. 

N. D. Voropaev and A. N. Oraevskii (Akademiia Nauk SSSR, Fizi- 
cheskii Institut, Moscow, USSR). 

Radiofizika , vol. 8, no. 2, 1965, p. 409-411. In Russian. 

Discussion of a two-level laser model with an impurity which 
absorbs radiation at operating frequencies. The system of equations 
which describes the resonator fields and the active medium is 
extended to include equations describing the effects of the impurity. 


The extended system is of the Thomson type and can be effectively 
analyzed by the small -parameter method. Numerical examples of 
laser operating conditions based on the extended relationships are 
given. v z 


A65-35931 # 

EXPERIMENTAL STUDY OF GAS LASER MODULATION [EXPERI- 
MENTAL 'NOE ISSLEDO VAN LE MODULIATSH GAZOVOGO OPTI- 
CHESKOGO KVANTOVOGO GENERATORA]. 

I. G- Goncharov (Moskovskii Inzhenerno-Fizicheskii Institut 
Moscow, USSR). 

Radiofizika , vol, 3, I1U . 2 . 1365, p. 411, 412. In Russi-- 

Brief note on an experimental study of He-Ne laser operation 
at X = 0.63 M , using circuits which permit discharge-current 
modulation by both positive and negative voltage pulses. It is found 
that light generated by such lasers can be modulated by 40 -kc pulses 
and that light generation by l- and 2- M : S ec pulses fails at dc levels 
below Ithresh. = 10 to 15 V. Z. 


A65-36011 # 

THEORY OF A CIRCULAR DIELECTRIC RESONATOR. H IK TEORH 
DIELEKTRICHESKOGO KRUGOVOGO REZONATORA . II]. 

A. M. Goncharenko and B. A. Sotskii (Akademiia Nauk Belorusskoi 
SSR, Institut Fiziki, Minsk, Belorussian SSR). 

Akademiia Nauk BSSR, Doklady , vol. 14, June 1965, p. 360-363. 

8 refs. In Russian. 

Discussion of the behavior of a circular dielectric resonator 
under certain critical operating conditions. Previously derived 
general expressions for the performance and energy losses of a 
finite -size resonator are extended to these cases. The conclusion 
is drawn that only the lower axial oscillations may arise at threshold 
levels of pumping. Nonaxial modes will also arise in a broad beam 
at higher pumping levels. y z 


A65-36013 # 

DETERMINATION OF THE LOSS PARAMETERS IN A RUBY LASER 
[OFREDELENIE PARAMETROV POTER! KVANTOVOGO GENERA- 
TORA NA RUBINE]. 

B. I. Stepanov, A. N. Rubinov, and S. A. Mikhnov (Akademiia Nauk 
Belorusskoi SSR, Institut Fiziki, Minsk, Belorussian SSR). 

Akademiia Nauk BSSR, Doklady . vol. 14, June 1965, p. 367-371. 

10 refs. In Russian. 

Derivation of an experimental method for determining the radia- 
tion scattering factor for a ruby laser. The method is based on the 
measurement of the populations of the energy levels during light 
generation. y z 


A65-36050 # 

STRUCTURE OF THE RADIATION FIELD OF A LASER WITH 
SPHERICAL MIRRORS [STRUKTURA POLIA IZLUCHENIIA 
GAZOVOGO LAZERA SO SFERICHESKIMI ZERKALAMI] . 

S. G. Zeiger, N. I. Kaliteevskii, E. E. Fradkin, and M. P. 

Chaika . 

Optika i Spektroskopiia , vol. 19, Aug. 1965, p. 255-263. In Russian. 

Experimental and theoretical study of the intensity distribution 
of laser radiation immediately after leaving the laser and after 
focusing with a lens. The fraction of radiant energy that can be 
converged within a given angle by means of two simple lenses is 
estimated. Optimum focusing conditions are established, taking 
into account incoherence. V.Z. 


A65*36051 # 

PROBLEM OF THRESHOLD POWER OF AN OPTICALLY MIS- 
ALIGNED LASER [K VOPROSU O POROGOVOI MOSHCHNOSTI 
LAZERA S NARUSHENNOI OPTICHESKOI IUSTIROVKOI]. 

I. A. Rom-Krichevskaia, A. M. Ratner, and A. V, Meshcheriakov. 
Optika i Spektroskopiia , vol. 19, Aug. 1965, p. 264-269. 6 refs. 

In Russian. 
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A65-36053 


Investigation of the threshold pumping power of an optically 
misaligned solid-state laser. It is shown that the effect of mis- 
alignment on the threshold power may be compensated by a lens 
set in the resonator coaxially with the active medium. The condi- 
tions of the compensation are defined and the conclusions are drawn 
that (1) using a lens, optically inhomogeneous crystals may be em- 
ployed in lasers at ray deflection angles <d/2F, and (2) a resonator 
with two plane mirrors and a lens is superior to an equivalent optical 
system of coaxial spherical reflectors. V.Z. 


A65-36053 * 

EFFECT OF MIRROR MISALIGNMENT ON LOSSES IN FABRY - 
PEROT RESONATORS [VLUANIE RAZ 1 IUSTIROVKI ZERKAL RE- 
ZONATORA TIPA FABRI-PERO NA EGO POTERlj. 

M. P. Vaniukov, V. I. Isaenko, V. P. Kalinin, and V. V. Liubimov. 
Optika i Spektroskopiia , vol. 19, Aug. 1965, p. 286, 287. In Russian. 

Results of the experimental determination of losses in Fabry- 
Perot resonators (500, 1200, and 2800 mm long; 4, 6, 10, and 15 mm 
in diameter) caused by mirror misalignment angles of 1 to 2' . The 
losses were found by comparing the threshold pumping energies at 
various misalignment angles. V.Z. 


A65-36055 * 

LUMINESCENCE AND ABSORPTION IN AN EXCITED RUBY [LIU- 
MINESTSENTSIiA I POGLOSHCHENIE VOZBUZHDENNOGO RUBI- 
NA], 

M. D. Galanin, V. N. Smorchkov, and Z. A. Chizhikova. 

Optika i Spektroskopiia , vol, 19, Aug. 1965, p. 296-298. In Russian. 

Investigation of the energy losses in a ruby laser due to evolu- 
tion of heat following transitions from 2 E levels to higher levels 
during optical pumping from broad-spectrum conventional sources. 
The relation between the energy absorption and population inversion 
is discussed. The techniques of measuring energy absorption and 
luminescence is described. The results are seen to be tentative. 

V.Z. 


A65-36058 * 

GENERATION OF A POWERFUL PULSE OF RUBY LASER EMIS- 
SION BY AN ULTRASONIC TRAVELING -WAVE DIFFRACTION 
MODULATOR [FORMIROVANIE MOSHCHNOGOIMPUL' SA IZLU- 
CHENUA RUBINOVOGO OKG S POMOSHCH' IU DIFRAKTSIONNOGO 
MODULIATORA NA BEGUSHCHEI MODULIROVANNOI UL' TRAZVU- 
KOVOI VOLNE]. 

I. I. Adrianova, Iu. V. Popov, and V. E. Terent 1 ev. 

Optika 1 Spektroskopiia, vol. 19, Aug. 1965, p. 307-310. In Russian. 

Use of a diffraction modulator set between the ruby and the 
external mirror of a laser as an optical shutter to obtain enhanced 
emission pulses by instantaneously opening the shutter at a moment 
of maximum energy accumulation in the ruby. A block diagram of 
the experimental setup and oscillograms of such controlled pulses 
are presented. V.Z. 


A65-36095 

PRODUCTION OF COHERENT RADIATION BY ATOMS AND 
MO LECULES. 

Charles H. Townes (Massachusetts Institute of Technology, 
Cambridge, Mass.). 

( Nobel Foundation, Lecture, Stockholm, Sweden, Dec. 11, 1964. ) 
Science, vol. 149, Aug. 20, 1965, p. 831-841. 65 refs. 

Review of the history and development of molecular amplifica- 
tion by stimulated emission of radiation. The basic thermodynamic 
reasoning prerequisite to the understanding and control of stimulated 
emission i* explained. The basic principles and development of the 
first molecular-beam masers are described, together with 
their earliest applications as clocks and amplifiers. The development 
of optical and IR lasers - solid-state, gas-discharge, and semicon- 
ductor - is discussed. The various types of lasers currently used, 
together with their limitations, are compared. Some of the ap- 
plications of lasers to scientific research in spectroscopy, nonlinear 
optics, and the measurement of time and length are considered. 

Some possibilities of phonon masers are explored. R. A. F. 


A65-36219 

NONLINEAR OPTICS [L'OPTIQUE NON LINEAIRE] . 

J.-C. Canit (E. P. C . I. , Laboratoire d* Optique Physique). 

Journal de Physique , vol. 26, July 1965, p. 433-440. 82 refs. 

In French. 

Examination of nonlinear phenomena microscopically to discover 
their origin and macroscopically to study the linking between incident 
radiation and induced radiation. The timing of light sources of very 
high power permits investigations into the field of optics where 
phenomena no longer depend linearly on the electric or magnetic 
fields. In particular, the polarization of the dielectric can be ex- 
pressed as a quadratic function of the electric field which leads to 
the emission of a harmonic radiation of the incident radiation. Theo- 
retically these phenomena are as yet relatively unknown and often 
difficult to understand. On the experimental side, many experiments 
have been carried out, searching for favorable conditions obtaining 
the second harmonic , of systematic studies of substances which permit 
high proportions of the second harmonic to be obtained, and of varied 
research with a view to obtaining a better understanding of nonlinear 
phenomena. (Author) M.F. 


A65 -36356 

LIMITING CROSS SECTION OF LASER EMISSION BEAM. 

N. G. Basov, E. M. Belenov, and V. S. Letokhov (Akademiia 
Nauk SSSR, Fizicheskii Institut, Moscow, USSR). 

( Akademiia Nauk SSSR, Doklady , vol. 161, Apr. 1 1965 p 799- 

801.) 

Soviet Physics - Doklady , vol. 10, Oct. 1965, p. 311-313. 5 refs. 

Translation. 

[For abstract see Accession no, A65-24879 14-16) 


A65-36358 

CaF 2 :D 2+ BASER . 

V. V. Kostin, T. M. Murina, A. M. Prokhorov, and V. T. 
Udovenchik (Akademiia Nauk SSSR, Fizicheskii Institut, Moscow 
USSR). 

( Akademiia Nauk SSSR, Doklad y. vol. 161, Apr 1 1965 d 806- 

80?7j “ ’ 

Soviet P hysics - Doklady, vol. 10, Oct. 1965, p. 317-319. 8 refs. 

Translation. 

[For abstract see Accession no. A65-24881 14-16] 




8-CM TRAVELING-WAVE MASER FOR RADIO ASTRONOMY IN- 
VESTIGATIONS. 

L. I. Matveenko, G. S. Misezhnikov, M. M. Mukhina, and V. B 
Shtemshleiger. 

3^ a ) dtrmia NaU l< D°klady , vol. 161, Apr. 1, 196 5, p. 810- 

— vun Physics - Doklady. vol. 10, Oct. 1965, p. 320-322 Transla- 
tion. 

[For abstract see Accession no. A65-24882 14-16] 


A65-36361 

CONTINUOUS SOLAR LASER USING Dy 2 + IN CaF 2 . 

A. A. Kaminskii, L. S. Kornienko, and A. M. Prokhorov (Moskovski 
_rOSudars tvennyi Universitet, Institut Iadernoi Fiziki; Akademiia 
Nauk SSSR, Fizicheskii Institut, Moscow, USSR). 

| ^ademiia Nauk SSSR, Doklady , vol. 161, Apr. 11, 1965, p . 1063, 

Soviet Physics - Doklady , vol. 10, Oct. 1965, p. 334, 335 Transla- 
tion. 

Description of a CaF 2 :Dy 2+ laser using solar radiation for ex- 
citation and operating at 77°K. The solar radiation is collected by 
a standard 450-mm aluminized glass mirror taken from a movie 
projector. A conical condenser of optically homogeneous fluorite 
is used to transfer the solar radiation to the laser. The condenser 
and the liquid are situated in a cryostat with pure liquid nitrogen. 

The power of this laser is estimated to be several microwatts. 
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A65-36842 


A*S-3*3*2 

INDUCED RADIATION IN OPTICALLY EXCITED GALLIUM ARSE- 
NIDE. 

N. G. Basov, A. 2. Grasiuk, and V. A. Katulin (Moskovskii 
Gosudarstvennyi Universitet. Moscow, USSR). 

( Akademiia Nauk SSSR, Doklady. voi. 161, Apr. 21, 1965. p. 1306, 
1307. ) 

Soviet Physics - Doklady , vol. 10, Oct. 1%5, p. 343, 344. 9 refs. 
Translation. 

Review of work on the induced radiatiou and laser action of a 
GaAs single crystal excited by the light from a Q -modulated ruby 
laser. A liquid -nitrogen -cooled GaAs specimen was irradiated by 
a ruby laser pulse, and recombination radiation centered about 
8365 X was observed. The specimen was excited by the Stokes 
component of ruby laser radiation, combination-scattered in liquid 
nitrogen to produce a monochromatic beam at 8281 A . P. K. 

AAS-36S61 * 

INTERACTION BETWEEN A MOLECULAR BEAM AND THE 
ELECTROMAGNETIC FIELD OF A RESONATOR. II - STEADY- 
STATE OSCILLATIONS OF A MOLECULAR BEAM LASER WITH 
INHOMOGENEOUS FIELD {VZAIMODEISTVIE MOLEKULIARNOGO 
PUCHKA S ELEKTROMAGNITNYM POLEM REZONATORA. II - 
STATSIONARNYE KOLEBANHA MOLEKULIARNOGO GENERATORA 
S NEODNORODNYM POLEMj. 

« V. B. Tsaregradskii (Gor’kovskii Gosudarstvennyi Universitet, 
Gorki, USSR). 

Radiofixika , vol. 8, no. 3, 1%5, p. 504-512. 8 refs. In Russ ian. 

Derivation of expressions describing the polarization of a 
monokinetic molecular beam in an electromagnetic field. The 
expressions are used to analyze the steady-state oscillations of a 
molecular beam laser with an inhomogeneous sinusoidal field in its 
resonator. The amplitude and frequency characteristics of the beam 
*re determined. It is shown that a beam laser with certain 
P trimeter* has two limiting cycles with different frequencies of 
oscillations V . Z . 

A65-36703 = 

MODE DEGENERACY -DIPS ON OUTPUT OF GASLASER. 

Masanobu Yamanaka, Mamoru Nakasuji, Yoshihiro Obtsuka, and 
Hiroshi Yoshinaga (Osaka University, Dept, of Applied Physics, 
Osaka, Japan). 

Japanese Journal of Applied Physics , vol, 4, July 1965, p. 548, 

549 . 

Description of some experiments to test the equation for ex- 
pressing the mode degeneracy observed when resonant frequencies 
of a gas laser working at maximum power are mutually coincident 
for certain critical combinations of mirror curvatures and separa- 
tions. This mode degeneracy results in reduced output power. The 
equation was tested by using a 6328 A , rf excited, He-Ne gas laser 
with Brewster-angle windows and external mirrors. Three pairs 
of mirrors were used with different radii of curvature; the latter 
were measured by a simple optical method. Output power was 
measured with a calibrated photoelectric cell. The mirror spacings 
corresponding to the dips, which were calculated from the equation 
for mode degeneracy, are tabulated. The observed dips were 
centered at mirror separations which differed by less than 1% from 
the calculated value s . D.P.F. 


A65-36712 * 

ON THE STIMULATED AMPLIFICATION OF LIGHT. 

Tieb-Chen Li and Zhen-He Zhu (Academia Sinica, Peking, Com- 
munist China). 

Acta Physic a Sinica . vol. Zl, June 1965, p. 1276-1292. 12 refs. 

In Chinese. 

Solution for the simultaneous set of nonlinear equations for 
photon transport and population inversion in an active medium based 
upon the pumping effect. The analytical expressions of the space- 
time distribution function of inverted populations and photon density 
are then obtained for an arbitrary initial distribution of inverted 
populations. A single or a series of square pulse inputs are dis- 
cussed. Moreover, the effects of the incidence of a very intense 
beam on the steady-state operation of the laser are also investigated. 
The perturbation method, may be used, under certain conditions, to 
derive the formulas for photon density and inverted population density 


in lasers. Calculations are made using the ruby laser as an exam- 
ple, and it is shown that the incidence of a very intense beam may 
possibly find application to the strengthening of giant pulses. 

D.P.F. 

A65-367S7 * 

COHERENT EMISSION OF GaAs LUMINESCENT DIODES WITH A 
TRIANGULAR RESONATOR [KOGERENTNOE IZLUCHENIE IZ GaAs 
LIUMINESTSENTNYKH DIODOV S TREUGOL'NYM REZONATOROM]. 
E. A. Poltoratakii, V. M. Stuchebnikov, and A. E. Iunovich 
(Moskovskii Gosudarstvennyi Universitet, Fizicheskii Fakul'tet, 
Moscow, USSR). 

ZhuriMi Tckhnichczksi FiriVi , vol. 35. Aug. 1965, p. 1516-1521. 

15 refs. In Russian. 

Preparation of GaAs luminescent diodes with triangular 
resonators that produce coherent emission at high density currents. 
The p-n transition, parallel to the base, is oriented along the (111) 
plane and the lateral mirror faces ar.e created by cleaving the 
crystals along the (110) planes. The threshold current densities of 
coherent emission and the power of light produced are of the same 
order as those of diodes with a Fabry-F^rot type resonator. 
Stimulated emission in such diodes begins at currents considerably 
,lower than threshold currents. V.Z. 

A65-36S26 * 

NEODYMIUM GLASS LASER WITH PULSE-SWITCHED Q-FACTOR 
[OPTICHESKU KVANTOVYI GENERATOR NA NEODIMOVOM 
STEKLE S IMPUL'SNYM VKLIU CHENIEM DOBROTNOSTI]. 

N. G. Basov, V. S. Zuev, and Iu. V. Senatskii (Akademiia Nauk 
SSSR, Fizicheskii Institut, Moscow, USSR). 

ZHETF Pis’ma v RedaktBiiu, vol. 2, July 15, 1965, p. 57, 58. 

In Russian. 

Brief note on an electro-optical shutter used by the authors 
for Q-factor modulation in a neodymium glass laser, in place of 
a device with a rotating prism. The shutter consists of two crossed 
polarization prisms and a Kerr capacitor controlled by a 600-nsec 
pulse with a 5-nsec leading edge. The operation of a laser with 
this type of modulation is outlined. V. Z. 


A65-36842 

CONTROLLING LASER OSCILLATION. 

Stephen E. Harris (Stanford University, Stanford, Calif.), Gail A. 
Massey, M. Kenneth Oshman, and Russel Targ (Sylvania Electric 
Products, Inc., Sylvania Electronic Systems Div., Mountain View, 
Calif.). 

Electronics , vol. 38, Sept. 20, 1965, p. 101-105. 9 refs. 

Research supported by Sylvania Electric Products, Inc.; Contract 
No. AF 33(615)-1938 . 

Description of new techniques devised to control FM and super- 
mode laser output frequencies. These new techniques are relatively 
simple, but retain the original power output of the laser. The 
threshold control method of achieving single -frequency oscillation 
and the technique of interferometric control are described. The 
FM laser and its approach to the problem of spectral control is 
considered, as is modulation frequency. Output of the supermode 
laser, and power and control of both laser types are discussed. It 
is concluded that FM and supermode lasers are potentially applicable 
to information- carrying, spectroscopy, and holography. B.B. 
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A66- 10263 


1966 

IAA ENTRIES 


A66-10240 

BARIUM TITANATE EIGHT PHASE MODULATOR. 

I. P. Kaminow (Bell Telephone Laboratories, Inc. , Crawford Hill 
Laboratory, Hoimdei, N. J. j. 

Applied Physics Letters, vol. 7. Sept. 1, 1965. p. 123-125. 11 refs. 

Description of an optical phase modulator using a ferroelectric 
barium titanate crystal plate which was built and tested at 70 Me. 
Crystals, grown by the Remeika method and thus occurring in very 
thin platelets, were chosen to be 0. 004-in. -thick and were cut into 
0. 110 -in. -wide wafers, and the narrow edges were polished. With 
care a wafer could be repoled into a c domain after the processing, 
which included heating above 120°C. Experimentally both a higher 
orcJ er "donut" mode of a 0. 633 -jj He-Ne laser and the fundamental 
mode maintained their identities on passing through the wafer. 

Some extraneous scattered light was observed in the transmitted 
patterns for both modes. The measured insertion loss due to re- 
flection, scattering, and absorption was 2 db. A 0. 100-in. -diam 
silver electrode which was evaporated on the bottom surface of the 
wafer and a 0. 004 x 0. 100- in. strip on top is shown. Care was taken 
not to heat the crystal above 120°C. A 0. 003-in. gold wire was 
attached to the strip and the crystal was bonded to a brass post with 
conducting silver epoxy in each case. The crystal was placed in a 
circuit with a bandwidth of about 30 Me tuned to 70 Me. Two piezo- 
electric resonances within the band caused scattering of the beam, 
detuning of the circuit, and heating and fracture of the crystals when 
driven near 75 or 55 Me. The 70-Mc optical heterodyne set used 
in measuring the phase modulation index (peak optical phase shift) 
*is shown. The relative amplitudes of the carrier and first side- 
bands were measured using either optical or i. f. calibrated at- 
tenuators with similar results. The voltage across the crystal 
was measured with a hf electronic voltmeter and the electro-optic 
coefficient was determined. M. M. 


A66-10241 

COHERENT OSCILLATIONS FROM Tm 3 +, Ho 3 +, Yb 3 * AND Er 3+ 
IONS IN YTTRIUM ALUMINUM GARNET. 

L. F. Johnson, J. E. Geusic, and L. G. Van Uitert (Bell Telephone 
Laboratories, Inc. , Murray Hill, N. J. ). 

Applied Physics Letters, vol. 7, Sept. 1, 1965, p. 127-129. 6 refs. 

Tabulated summary of the optical maser characteristics of 
Tm *, Ho 3 *, Yb + , and Er 3 * ions in yttrium aluminum garnet 
(YAG). Four lines were observed from Tm 3 *, three at 78°K in 
the erbium -yttrium garnet and the fourth at room temperature in 
crystals containing Cr 3 *. The presence or absence of one or more 
of these lines was found to be strongly dependent on trace amounts 
of other rare-earth impurities. Continuous oscillation was obtained 
in Tm, Er + Tm, Er + Ho, Cr + Tm, and Or + Ho crystals at 85°K 
with linear xenon, mercury, and tungsten lamps. A tungsten lamp 
is by far the most efficient for all five systems, illustrating the 
effectiveness of the IR bands of Tm 3+ , Ho 3+ , and Er 3 *. Thresholds 
of 47, 160, 210, 315, and 520 watts were measured for Er + Ho, Cr + 
Tm, Cr + Ho, Tm, and Er + Tm crystals, respectively. Since a 
tungsten lamp emits little within the absorption bands of Cr 3 *, the 
figures for Cr + Tm and Cr + Ho represent thresholds which should 
be obtained with straight Tm 3 * or Ho 3 * -doped YAG. This indicates 
that, for tungsten- lamp illumination, the IR bands of Er 3 * lower the 
threshold for Ho * oscillation by better than a factor of four. The 
effect of energy transfer from Cr 3 * is seen under xenon- and mer- 
cury-lamp pumping. The lowest pulse threshold of YAG:Ho 3 * in 
an FT 52 4 xenon lamp is 44 joules. With 0. 5% cr 3 * added, the pulse 
threshold is lowered by about a factor of two, and CW oscillation at 
3 3 obtained at 1300 watts into an AH6 mercury lamp. The cor- 
responding figures for Cr 3 * + Tm 3 * are 30 joules and 800 watts. 

M.M. 


A 66- 10243 

A LASER INTERFEROMETER FOR REPETITIVELY PULSED 
PLASMAS. 


E. B. Hooper, Jr. and G. Bekefi (Massachusetts Institute of 
Technology, Dept, of Physics and Research Laboratory of Elec- 
tronics, Cambridge, Mass. }. 

Applied Physics Letters, vol. 7, Sept. 1, 1965, p. 133-135. 10 refs. 
AEC Contract No. AT (30-l)-1842. 

Description of a laser interferometer operating in the optical 
and near infrared for measuring phase changes as small as 2 ff x 
10“ 3 rad. The interferometer , which consists of a three -mirror 
optical resonator, was used in measurements of the time and op- 
tic?.! of a -repetitively pulsed plasma. The use of a syn- 

chronous detection and of a null method for phase measurement 
makes this instrument more than an order of magnitude more sen- 
sitive than laser interferometers. A block diagram of the experi- 
ment is shown. Measurements made at 3. 39 j* showed the response 
time of the laser to be less than 5jjsec. When the laser was 
operated near threshold, this response time increased to as much 
as 500 sec. Analysis of the noise characteristics of the inter- 
ferometer shows that a drift of the operating point of the inter- 
ferometer can cause a change in the sign of the laser response to 
a given change in dielectric coefficient. To prevent drift, the laser 
and its mirrors are mounted on an invar frame. M. M. 


A66-1025O # 

SPATIAL DISTRIBUTION OF THE ELECTRICAL FIELD OBTAINED 
BY FOCUSSING THE RADIATION OF A RUBY LASER [PROSTRAN- 
STVENNOE RASPREDELENIE ELEKTRICHESKOGO POLIA SOZ- 
DANNOGO PUTEM FOKUSIROVKI IZLUCHENIIA OPTICHESKOGO 
KVANTOVOGO GENERATORA NA RUBINE]. 

T. M. Barkhudarova, G. S. Voronov, V. M. Gorbunkov, and 

N. B. Delone (Akademiia Nauk SSSR, Fizicheskii Institut, Moscow 
USSR). 

Zhurnal Eksperimental'noi i Teoreticheskoi Fiziki, vol. 49. Au a. 
1965, p. 386-388. 9 refs. In Russian. 

Experimental study of the spatial distribution of focussed radi- 
ation of a ruby laser, showing that the minimum cross section of 
such a radiation corresponds dimensionally to the distribution of 
diffracted light from light spots present in the original light beam 
as it enters the objective. The fine structure in the distribution of 
focussed radiation, which results from the interference of individual 
diffraction effects, is discussed as well as various means of enhanc- 
ing the focussing and of obtaining high-voltage electrical fields. 

V.Z. 


A 66- 10262 # 

NEODYMIUM GLASS LASER WITH MONOPULSE DURATION NEAR 
THE LIMIT [LAZER NA NEODIMOV OM . STEKLE S DLITEL 'NOSTIU 
MONOIMPUL'SA, BLIZKOI K FREDEL'NOI]. 

V. I. Malyshev, A. S. Markin, V. S. Petrov, I. I. Levkoev, and 
A. F. Vompe (Akademiia Nauk SSSR, Fizicheskii Institut, Moscow, 
USSR). 

ZHETF Pi s’ m a y Redaktsiiu , vol. 1, June 15, 1965, p. 11-17, 7 refs. 
In Russian. 

Description of experiments in which a*compound of the penta- 
carbocyanine series, inserted between the neodymium rod and the 
mirror, was used as a photostatic substance to reduce the duration of 
the monopulse in a neodymium laser. The oscillograms of the 
~ 10-nsec monopulse achieved in the experiments are reproduced. 
Reduction of the effective length of the cavity and increasing the ini- 
tial inversion population of the metastable level are other suggested 
means for further reducing the monopulse duration. V. Z. 


A 66- 10263 # 

DETECTION OF A FAST PHOTOIONIZATION AUREOLE AND A 
CLOUD OF CONCENTRATED LONG-LIVED IONIZATION FROM 
THE SPARK SHOCK WAVE IN A LASER BEAM [OBNARUZHENIE 
BYSTROGO OREOLA FOTOIONIZATSH I OBLAKA KONTSENTRIRO- 
VANNOI DOLGOZHXVUSHCHEI IONIZATSH OT UDARNOI VOLNY 
ISKRY V LUCHE LAZERA]. 
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A66- 10265 


G. A. Askar 'ian, M. S. Rabinovich, M. M. Savchenko, and 
A. D. Smirnova (Akademiia Nauk SSSR, Fizicheskii Institut, 
Moscow, USSR). 

ZHETF Pis'ma v Redakt 9 iiu , vol. 1, June 15, 1965, p. 18-23. 

In Russian. 

Preliminary report on a photon- induced ionization aureole 
observed in front of the shock wave of a regular ruby laser with a 
Q-factor modulated by prism rotation. The aureole is investigated 
with microwave radiation, focusing the optical system so that both 
transmitted and reflected radiations can be measured. A protracted 
lifetime (attaining hundreds of microseconds) of the aureole plasma 
is revealed and the rate of formation of the. ionization aureole is 
determined. Illustrative oscillograms are included. V. Z. 


A66-10265 # 

EFFECT OF A FOCUSED RUBY LASER BEAM ON A RUBY 
[DE1STVIE SFOKU SIROV ANN OGO PUCHKA RUBINOVOGO OKG 
NA RUBIN]. 

T. P. Belikova and E. A. Sviridenkov (Akademiia Nauk SSSR, 
Fizicheskii Institut, Moscow, USSR). 

ZHETF Pis 'ma v Redaktsiiu , vol. 1, June 15, 1965, p. 37-40. 

In Russian. 

Investigation of the destructive effect in a cubical 0. 8 -cm ruby 
crystal of a focused beam from a ruby laser with ~ 10 7 -watt pulse. 
The destruction arising along the line of the beam axis has the ap- 
pearance of a chain of annular microcleavages with localized forma 
tions in their centers, and is accompanied by an intense flash with 
a continuous spectrum. No destruction but luminescence comprising 
two lines with maxima at — 630 and 450 m^ takes place at lower 
powers (~ 10 ^ m/i); both effects were nonexistent in a ruby sample 
cooled down to 77°K. Possible theoretical explanations of the de- 
structive effects are briefly discussed. V. Z. 


A66- 10324 

ON A RUBY LASER EXHIBITING REGULAR SPIKES. 

V. Daneu, C. A. Sacchi, and O. Svelto (Milano, Politecnico, 

Istituto di Fisica, Milan, Italy). 

Nuovo Cimento, vol. 36, Apr. 1, 1965, p. 1042-1044. 12 refs. 

Research supported by the Consiglio Nazionale delle Ricerche. 

Observation of regular spikes in the output of a ruby laser in a 
resonant cavity made up of two spherical mirrors. A 90°, 6 . 4-mm 
diam, 3-in. long 0. 04% Cr 3+ concentration ruby rod was placed at 
the center of a GE FT 524 spiral flash tube, and the system could 
work in a reproducible way with a repetition rate of about one shot 
every 20 sec. The mirrors had radii of curvature of either 27 cm 
or 54 cm. It is concluded that the laser oscillates at the same time 
in a great number of modes, and when the output is regular these 
various modes can subsist in the cavity without strong competition. 
When the output is irregular, a stronger interaction between these 
frequencies occurs, as is proven by the stronger mixed signal, and 
this probably causes the frequency outputs to switch occasionally 
from one value to another. F. R. L. 


A66-10328 

INTERACTION OF FOCUSED LASER RADIATION WITH A BEAM 
OF CHARGED PARTICLES. 

G. Toraldo di Francia (Firenze, University, Istituto di Fisica 
Superiore, Florence, Italy). 

Nuovo Ci/nento , vol. 37, June 16, 1965, p. 1553-1560. 5 refs. 

Study of the possibility of using a focused Laser as an accelerating 
cavity for a cyclic accelerator. A charged particle is assumed to 
be shot through the focal region of a high-intensity laser beam con- 
centrated by a lens. It is shown that, to a first approximation, no 
net acceleration is experienced by the particle, no matter what 
amplitude distribution may be produced on the lens pupil. To the 
same approximation, no bunching is obtained if a beam of charged 
particles is shot through the focal region. (Author) 


A66-10329 

POWER OVERSHOOT OF A 6328 l GAS LASER. 

F. Barocchi, P. Burlamacchi (Consiglio Nazionale delle Ricerche, 
Centro Microonde, Florence, Italy), M. Mancini, and G. Toraldo di 
Francia (Firenze, University, Istituto di Fisica Superiore, Florence, 
Italy). 

Nuovo Cimento , vol. 37, June 16, 1965, p. 1810, 1811. 7 refs. 

Experimental investigation of the behavior of the initial transient 
of a near confocal He-Ne laser, working at 6328 k on a pulsed 
discharge basis. An example of the peak power transients of the 
emitted light observed under the experimental conditions is shown 
together with the peak and stationary values of output power vs rf 
voltage. The stationary power reaches a maximum and then 
diminishes, while the peak power continuously increases in the range 
investigated. The IR laser output at 1.1523 4 , obtained with the same 
modulated discharge, by simply changing the cavity mirrors, is 
shown for comparison. No initial peak appears in this case, although 
the well-known afterglow is visible. The width of the transient peak 
in the visible laser remains fairly constant while the discharge 
power is varied at about. 50 jisec in the case considered. It is noted 
that the presence of the initial peak in the visible transition may be 
interpreted by assuming that the time necessary for creating a 
population inversion in the He transition is shorter than the time 
required for Ne to be populated. The faster decay time of He (2 S) 
with respect to He (2 ^S) may explain why the afterglow does not 
occur in the visible transition. M.M. 


A 66- 1033 7 

COHERENCE PROPERTIES OF A LASER BEAM. 

M. Bertolotti, B. Daino (Fondazione U. Bordoni, Istituto 
Superiore P. T. , Rome, Italy), F. Gori, and D. Sette (Roma, 
Universita, Istituto di Fisica, Rome, Italy). 

Nuovo Cimento , vol. 38, Aug. 16, 1965, p. 1505-1514. 8 refs. 

Research supported by the Consiglio Nazionale delle Ricerche. 

Investigation of the coherence properties of a laser in the case 
of superimposed modes, both theoretically and by means of simple 
interference experiments. The degree of coherence of a laser beam 
can be found from an examination of the interference pattern pro- 
duced when the beam traverses through two holes in a screen. 
Measurements were performed on the spatial coherence of various 
helium-neon lasers emitting in the visible region at 6328 A, which 
utilized a cavity of the external concave mirror type; single -mode 
and compound -mode measurements were made. An examination of 
the phenomena of Young hole interference indicated that (1) when 
there is only one mode, the degree of coherence is unitary; the 
same is true where several axial modes are present, and ( 2 ) in 
the case of superposition of transverse modes the degree of coherence 
may have any value from zero to one depending on which pair of 
points are examined in the cross section of the beam. D. P. F. 


A66-10347 

MODE LOCKING BEHAVIOR OF GAS LASERS IN LONG CAVITIES. 

R. E. McClure (Sperry Rand Corp. , Sperry Gyroscope Co., Great 
Neck, N. Y. ). 

Applied Physics Letters, vol. 7, Sept. 15, 1965, p. 148-150. 

Description of the observed dependence of self-locked laser 
operation on cavity length and on the position of the laser medium 
in the cavity. It was found that pulsed output can occur at a repeti- 
tion rate which is a multiple of the usually observed c/2L frequency. 
Over a certain range of cavity lengths, the pulsing rate could be 
changed from two to three times c/2L by relocation of the laser 
medium. Under conditions of multiple -rate pulsing the laser spec- 
trum, as observed with an optical scanning interferometer, displayed 
the corresponding multiple of c/2L frequency spacing between os- 
cillating modes. The laser was then effectively not oscillating at 
all the resonant frequencies usually available within the above- 
threshold frequency range. R. A. F. 


A66- 10348 

IDENTIFICATION OF LASER 
PUMPED GaAs. 


TRANSITIONS IN ELECTRON- BEAM 
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A66- 10704 


D. A. Cusano (General Electric Co. , Research Laboratory, 
Schenectady, N. Y. ). 

Applied Physics Letters, vol. 7, Sept. 15, 1965, p. 151, 152. 

13 refs. 

Evidence that laser transitions in electron -bombarded n- or 
p-type GaAs are impurity- dominated and of three types, depending 
primarily on the concentration of shallow donors and acceptors. 

The laser transitions observed in bulk gallium arsenide containing 
—lO 16 cm -3 of n-type dopant can be classified as (1) free -donor 
electron, (2) free electron -acceptor, and (3) donor -acceptor. The 
P ujn ptng step under electron bombardment is free hole -free electron, 
followed by sufficient therm all ration of the hot carriers. R. A. F. 


A66-10350 

ELECTRON-BEAM PUMPING OF NOBLE -GAS ION LASERS. 

J. M. Hammer and C. P. Wen {Radio Corporation of America, 

RCA Laboratories, Princeton, N. J. ). 

Applied Physics Letters. voL 7, Sept. 15, 1965. p. 159-16L 
5 refs. 

Description and discussion of an electron-beam laser. Voltage, 
beam -current, and pressure behavior of several Ar + lasing lines 
are plotted. A schematic diagram of the laser is included. 

R. A. F. 

AM-10352 

LASER ACTION IN NEODYMIUM -DOPED GLASS PRODUCED 
THROUGH ENERGY TRANSFER. 

N. T. Melamed. C. Hirayama, and E. K. Davis (Westinghouse 
Electric Corp. . Research Laboratories, Pittsburgh, Pa. ). 

Applied Physics Letters, vol. 7. Sept. 15, 1965, p. 170-172. 

8 refs. 

Evidence of a substantial increase in the efficiency of Nd 3+ 
laser oscillations in glass resulting from sensitisation. The en- 
hancement was obtained in pulsed operation. The transfer time was 
short enough {*$: 200 p sec) and the contribution of the sensitizer 
great enough that the Nd 3 + could be made to oscillate by pumping 
only the sensitizer under pulsed conditions - i. e. , to use the trans- 
fer of energy from sensitizer to activator as the sole means for 
pumping the Nd 3+ . R. A. F. 

A 66- 10353 

OBSERVATION OF A SUPERRADIANT SELF- TERMINATING 
GREEN LASER TRANSITION IN NEON. 

Donald A. Leonard, Richard A, Neal, and Edward T. Gerry 
(Avco Corp. , Avco-Everett Research Laboratory, Everett, Mass. ). 
Applied Physics Letters. voL 7, Sept. 15, 1965, p. 175. 

Observation - for what is believed to be the first time - of laser 
action at 5401 X in a pure neon pulsed high-voltage discharge. The 
discharge was produced in a "cross -field" device similar to that 
used by Leonard to achieve saturation of the second positive molec- 
ular nitrogen laser transition. At a neon pressure of 30 torr, with 
a plane mirror at one end of the discharge channel, a super radiant 
green laser pulse was observed. The pulse was observed to have 
a duration of 5 nsec and a peak power of ~ 1 kw. Spectra of the laser 
beam showed no radiation between 3700 and 8400 A except for the 
single line at 5401 JL R. A. F. 

A66-10368 

INTERFERENCE EFFECTS AT THIN TRANSPARENT GLASS 
FIBERS EXPOSED TO COHERENT LIGHT [INTERFERENZER- 
SCHE INUNGEN AN DUNNEN DURCHSICHTIGEN G LAS F ADEN BEI 
KOHARENTER BE LEU CH TUNG]. 

Josef Gebhart and Siegfried Schmidt (Battelle - Institut, Frankfurt 
am Main, West Germany). 

Zeitschrift fQr angewandte Physik, vol. 19, no. 2, 1965, p. 141-143. 
In German. 

Investigation of interference effects at thin cylindrical glass 
fibers of diameter s between 2 and 45 exposed to parallel beams 
of light (X « 6320 A) emitted by a He-Ne laser. The interference 
field built up by the combination of reflection, refraction, and 
diffraction phenomena is examined. A formula for the angular dis- 
tances of the interference minima is derived which is in quantitative 
agreement with observation. V. P. 


*66-10369 

DESIGN OF GaAs INJECTION LASERS FOR PROLONGED OPERA- 
TION AT THE TEMPERATURE OF LIQUID N 2 [DER AUFBAU VON 
GaAs-INJEKTIONSLASERN FUR DEN KON TTNUIERLICHEN BE- 
TR1EB BEI DER TEMPERATUR DES FLUSSIGEN Nj. 

Helmut Salow and Klaus -Werner Benz (Deutsche Bundespost, 
Femxneldetechnisches Zentralamt, Forschungs Institut, Darmstadt, 
West Germany). 

Zeitschrift fur angewandte Physik , vol. 19, no. 3, 1965, p. 157- 
161. 13 refs. In German. 

Discussion of the conditions required for prolonged operation 
of GaAs injection laser, considering the strong temperature 
dependence of the laser threshold. Fluctuations in the refraction 
factor of GaAs materials are proved and are found to result in 
optical inhomogeneity that limits the length and width of the diodes . 
Properly shaped and well cooled laser diodes are found to produce 
at 63 °K a maximum of 190 mw radiation in a single direction, with 
a coherent light contribution of about 85%. V.Z. 

A66-10448 # 

ATOMIC BEAM LASERS [O LAZERAKH NA ATOMNYKH PUCHKAKH] 
N. G. Basov and V. S- Letokhov (Akademiia Nauk SSSR, Fizicheskii 
Institut, Moscow, USSR). 

ZHF-TF Pis'ma v Redaktsiiu , vol. 2, July 1, 1965, p. 6-9. 7 refs. 

In Russian. 

Indication of the uses of atomic beams in lasers based on litera- 
ture data. The improvement of the resolution of spectroscopes and 
frequency stability of lasers by the reduction of the width of the spec- 
tral line of the crystal with the aid of an atomic beam parallel to the 
resonator wave front is noted as one of the merits of atomic beam 
lasers. The technique of generating atomic beams in lasers, par- 
ticularly for the population inversion in levels of optical transition, 
is briefly described. V.Z. 

A66-10450 # 

LASER WITH A DIFFRACTION LIMITED RADIATION PATTERN 
[OPTICHESKII GENERATOR S DIFRAKTSIONNOI SHIRINOI DIA- 
GRAMMY IZLUCHENHA] . 

A. L. Mikaelian, A. V. Korovitsyn, and L . V. Naumova. 

ZHETF Pis'ma v Redaktsiiu , vol. 2, July 1, 1965, p. 37-41. In 
Russian. 

Description of a laser resonator with a configuration yielding 
very small Fresnel numbers. The resonator is developed to im- 
prove the laser radiation pattern through generation on a single low 
TEMgOq free of other types of oscillations. The relationship be- 
tween the resonator length and the laser power output and the ho- 
mogeneity of oscillations produced is investigated experimentally 
in a helium-neon laser. The results indicate that a homogeneous 
generation and a narrow radiation pattern unaffected by diffraction 
can be achieved by this technique. V.Z. 

A66-10646 # 

BREAKDOWN AND HEATING OF GASES UNDER THE INFLUENCE 
OF A LASER BEAM [PROBOI I NAGREVANIE GAZOV POD DEIST - 
VIEM LAZERNOGO LUCHAj. 
lu. P. Raize r. 

Uspekhi FizicheskiKh Nauk, vol. 87, Sept- 1965, p. 29-64. 61 refs. 

In Russian. 

Review of current knowledge concerning the phenomenon of 
'laser Bpark." The breakdown of a gas in the presence of a high- 
intensity laser beam is described, along with the accompanying 
absorption of the laser radiation and heating of the gas. Several 
aspects of the "laser spark" phenomenon are illustrated with 
experimental data and subjected to theoretical analysis. Subjects 
treated included the multiquantum photoelectric effect, measure- 
ment of threshold parameters , cascade ionization, mechanisms 
for breakdown and radiation, and the buildup of electron energy in 
the radiation field. R.A. F. 


A66-10704 # 

INVESTIGATION OF A HIGH-FREQUENCY DISCHARGE IN A 
HELIUM-NEON LASER [ISSLEDOVANIE VYSOKOCHASTOTNOGO 
RAZRIADA V NEON-GELIEVOM KVANTOVOM GENERATORE]. 
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A66-10718 


N. I. Krindach, L A. Silin-Bekchurin, L. N. Tunit.kii, and 
E. M. Cherkasov (Akademiia Nauk SSSR, Fizicheskii Institut 
Moscow, USSR). 

Zhurnal Tekhnicheskoi Fiziki, vol. 35, Sept. 1965, p. 1678-1684. 

10 refs. In Russian. 

Development of a method for determining current and voltage 
d atr.butmn over the length of a hf discharge. It is shown that the 
f discharge is stabilized by the capacitive reactance of the dis- 
c arge tube so that the stabilizing resistance is different at each 
point along the length of the discharge tube, and the current varies 
along the discharge length. The change in current with discharge 
length is a factor mhibiting effective use of the entire discharge 
length in a laser. * V P 


A66-1071 8 * 

FLUORESCENCE AND LASER ACTION IN CaF 2 iDy 2+ CRYSTALS 
EXCITED BY A RUBY LASER [LIUMINESTSENTSUA I GENERA TSIXA 
KRISTALLOV CaF 2 -Dy 2+ PRI VOZBUZHDENII RUBINOVYM 
LAZEROM). 

E. M. Zolotov, A. M. Prokhorov, and G. P. Shipulo (Akademiia 
Nauk SSSR, Fizicheskii Institut, Moscow, USSR). 

Zhurnal Eksperimental'noi i Teoreticheskoi Fiziki, vol. 49, Sept. 
1965, p. 720-723. In Russian. 

Results of an experimental study of the effect of ruby laser 
radiation on the fluorescence and laser action in CaF 2 :Dy 2+ crystals 
with a total Dy 2 + and Dy 3+ concentration of about 0. 03%. The tem- 
perature dependence of the lifetime of Dy 2+ ions on the luminescence 
level is determined. The temperature dependence of the generation 
threshold of CaF 2 :Dy 2+ crystals is investigated and giant ~ 30-nsec 
laser pulses are obtained at 2. 36 (i. V . Z. 


A66-10724 # 

NONLINEAR INTERACTION OF OSCILLATIONS OF DIFFERENT 
TYPES IN A LASER [NELINEINOE VZAIMODEISTVIE TIPOV 
KOLEBANH V OPTICHESKOM KVANTOVOM GENERATORE]. 

N. G. Basov, V. N. Morozov, and A. N. Oraevskii (Akademiia 
Nauk SSSR, Fizicheskii Institut, Moscow, USSR). 

Zhurnal Eksperimental'noi i Teoreticheskoi Fiziki , vol. 49, Sept. 
1965, p. 895-904. 22 refs. In Russian. 

Discussion of solid-crystal laser having two types of oscillation 
within the radiation bandwidth. It is shown (1) that the interaction 
of oscillations of two types can be described by velocity equations 
and laser stationary operation is unaffected when the oscillations 
are sufficiently apart in the band, and (2) that the operation may 
become unstable, and persistent radiative power fluctuations may 
develop when the oscillation modes differ inconsiderably. V.Z. 


A66-10726 # 

PERFORMANCE OF A GAS LASER WITH ANNULAR RESONATOR 
[O RABOTE GAZOVOGO LAZERA S KOL 1 TSE V Y M REZONATOROM] . 
I. L. , Bershtein and Iu. I. Zaitsev (Gor’kovskii Gosuda rstvennyi 
Universitet, Radiofizicbeskii Institut, Gorki, USSR). 
ZhurnaFE^erimental'noi i Teoreticheskoi Fiziki vol 4Q 
1965, p. 953-959. 6 refs. In Russian. 

Investigation of the phase relations of longitudinal modes in a 
gas laser with annular resonator. A method for determining these 
relations is developed, assuming a maximally "leveled" intensity 
distribution of the light-wave electrical field along the crystal. The 
results of calculations are verified by experimental measurements 
of the depth of photo -current modulation caused by frequency splitting 
of waves generated by the system. A three-mirror system was used 
in the 0.63 M -wavelength experiments. The effect of small changes 
in the resonator length on photo-current is also discussed. V. Z. 


A66-10778 # 

INDUCED TRAVELING- WAVE EMISSION [INDUTSIROVANNOE 
IZLUCHENIENA BEGUSHCHIKH VOLNAKH], 

B. L. Zhelnov, A. P. Kazantsev, and V. S. Smirnov (Akademiia 
Nauk SSSR, Sibirskoe Otdelenie , Institut Fiziki Poluprovodnikov 
Novosibirsk, USSR). 


Fizika Tverdogo Tela, vol. 7, Sept. 1965, p. 2816-2820. 8 refs 

In Russian. 

Discussion of the emission of a traveling -wave laser for the 
case in which the radiation field is composed of two superposed 


traveling waves of arbitrary amplitude. An analysis of the gen- 
eration modes of traveling -wave laser near the generation thresh- 
old shows that the following three modes are possible: (1) a strongly 
unstable standing -wave mode, (2) a weakly unstable "slow" travel- 
ing-wave mode, and (3) a highly stable traveling -wave mode of the 
form exp i(u)t - kx). The slow traveling -wave mode is shown to be- 
come stable with increasing energy. V. P. 


A66- 10849 

INTERFEROMETER FOR AERODYNAMIC AND HEAT TRANSFER 
MEASUREMENTS. 

R. J. Goldstein (Minnesota, University, Dept, of Mechanical En- 
gineering, Heat Transfer Laboratory, Minneapolis, Minn.). 

Review of Scientific Instruments , vol. 36, Oct. 1965, p. 1408-1410. 

An interferometer for use in aerodynamic and heat transfer 
studies has been designed and tested. As in a Mach-Zehnder in- 
terferometer, the light beam is large in cross section (to permit 
a large field of view in the test apparatus) and traverses the test 
section only once. Using a continuous wave laser as a source, the 
light beam is split and eventually recombined when small in cross- 
sectional area. This permits all optical components, other than two 
paraboloidal mirrors, to be much smaller than the field of view in 
the test section. The new design results not only in a less expen- 
sive unit, since most of the components are small, but also one that 
is much simpler to adjust than a conventional Mach-Zehnder inter- 
ferometer. (Author) 


A66- 10855 

COLD CATHODES FOR POSSIBLE USE IN 6328 A SINGLE MODE 
He-Ne GAS LASERS. 

U. Hochuli and P. Haldemann (Maryland, University, College 
Park, Md.). 

Review of Scientific Instruments , vol, 36, Oct. 1965, p. 1493, 1494. 
ARPA-Navy- supported research. 

Properly dimensioned aluminum cold cathodes promise single 
mode 6328 A He-Ne gas laser lifetimes exceeding 3000 h with total 
gas volumes of only 50 cm 3 . These cathodes are simple, rugged, 
and require only about 0.5 W for am emission current of 5 mA dc. 
Beryllium cold cathodes may be even better but more time is needed 
for their evaluation. (Author) 


A66- 10856 

MEASUREMENT OF LOW ELECTRON DENSITY IN PLASMAS 
USING LASER INTERFEROMETRY. 

Herbert Malamud (Sperry Rand Corp. , Sperry Gyroscope Co. , 
Radiation Div. , Great Neck, N. Y. ). 

Review of Scientific Instruments , vol. 36, Oct. 1965, p. 1507, 1508. 

Description of a system expected to be several orders of 
magnitude more sensitive than other gas laser interferometers used 
for plasma density measurement. Its principle of operation depends 
on the simultaneous use of'two different cavity oscillation modes 
such that the plasma is caused to affect only one of them, so as to 
change its oscillation frequency. The frequency difference between 
the modes then gives the desired information. F.R.L. 


A66- 10895 

THERMAL PROBLEMS OF THE INJECTION LASER. 

R. W. Keyes (International Business Machines Corp., Thomas J. 
Watson Research Center, Yorktown Heights, N.Y.). 

IBM Journal of Research and Development , vol. 9, July 1965, 
p. 303-314. 6 refs. 

Description of solutions to certain idealized heat flow problems 
which are intended to approximate the flow of heat from a junction 
into an adjoining body of solid material. Heat is produced during 
the operation of an injection laser. The thermal conduction prob- 
lems associated with the flow of the heat away from the junction 
region are solved and the temperature increase of the junction is 
calculated for several simple model cases. The results are applied 
to the calculation of thermal limitations on the performance of 
gallium arsenide lasers. M.F. 
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A66 11042 


A66- 10997 

TWO-DIMENSIONAL LASER DEFLECTION USING FOURIER 
OPTICS. 

H. J. Zweig (International Business Machines Corp. , Systems 
Development Div. t Optics Dept., San Jose, Calif.). 

IBM Journal of Research and Development , vol. 9, July 1965, 
p. 333-335. 6 refs. 

Examination of the feasibility of a method of diffracting the 
collimated monochromatic light of a laser by means of the dif- 
fraction spectrum of crossed objects having variable frequency, 
periodic amplitude or phase. By such means it is possible to 
move an intense light over a two-dimensional field. A possible 
application of this principle would be in read only computer stores. 
The scheme is described in detail. Its limitations and tradeoffs are 
examined. An appendix is devoted to the derivation of light distribu- 
tion in the Fraunhofer plane. M.F. 


A66-10954 

QUANTUM RADIO FREQUENCY PHYSICS. 

L. D. Stepin (Kharkov State University, Ukrainian SSR). 

Edited by H. H. Stroke. 

(Translation of Kurs Lektsii po Kvantovoi Radiofizike. Kharkov, 
1963). 

Cambridge. Mass., M. I. T. Press, 1965. 227 p. 

$ 6 . 00 . 

The contents of this book offer material which was originally 
a series of university lectures for students not specializing in 
quantum radio frequency physics. The main purpose was to 
familiarize the student with the physical concepts and some of the 
theoretical problems which form the foundation of quantum radio 
frequency physics. The reader is expected to be familiar with 
quantum mechanics, electronics, and super high- frequency physics 
only at an introductory level. The phenomena of electron and nuclear 
magnetic resonance and the methods used in their observation are 
discussed, and the operation of two- and three -level masers is de- 
scribed. Finally, radio frequency spectroscopy with gases and the 
operation of a molecular oscillator using a beam of ammonia mole- 
cules is considered. B. B. 

A66-10966 

PROPOSED FREQUENCY STABILIZATION OF THE FM LASER. 

S. E. Harris (Stanford University, Dept, of Electrical Engineering, 
Stanford, Calif. ), M. Kenneth Oshm&n, B. J. McMurtry, and 
E. O. Ammann (Sylvania Electric Products, Inc., Sylvania Elec- 
tronic Systems Div. , Electronic Defense Laboratories, Mountain 
View, Calif.). 

Applied Physics Letters, vol. 7. Oct. 1, 1965, p. 185-187. 7 refs. 

Research supported by the Sylvania Independent Research and 
Development Program. 

Description of a novel and sensitive technique for stabilizing 
the center frequency (or "carrier”) of an FM laser with respect to 
the center of the atomic gain profile. The existence of the frequency 
discriminant is established. The stabilization technique described 
was proposed by Harris and Oshman and utilizes the small distortion 
which is always present in FM laser oscillation. Under proper con- 
ditions of FM laser oscillation, this distortion appears as small 
residual beats at harmonics of the driving frequency of the internal 
phase perturbation when the FM laser output is detected by a photo- 
tube. Of importance is the fact that the amplitudes of the odd har- 
monic beats are extremely sensitive to the position of the center 
frequency of the FM oscillation with respect to the center of the 
atomic line, while the amplitudes of the even harmonic beats are 
nearly independent of this position. In addition, the phase of the 
beat at odd harmonics changes abruptly as the center of the FM os- 
cillation moves from one side of the atomic line center to the other. 
The FM laser, when used in conjunction with the supermode tech- 
nique and the stabilization technique described, may make possible 
the concentration of large amounts of optical power into a stabilized 
and nearly single-frequency oscillation. M. F. 


A66-10967 

RING DISCHARGE EXCITATION OF GAS ION LASERS. 

W. E. Bell (Spectra-Physics, Inc., Mountain View, Calif.). 
Applied Physics Letters, vol. 7, Oct. 1, 1965, p. 190, 191. 8 refs. 


Method for exciting the plasma in a ring or toroidal discharge 
used as a means of driving a high-current density electrodeless 
arc to excite gas ion laser transitions. The following properties 
seem to fit the known data: (1) The total voltage drop of the arc 

ring is of the order of the ionization potential of the gas; (2) the 
voltage drop is relatively insensitive to the ring circumference; 

(3) the arc takes additional power by increasing its cross-sectional 
area. It is said to be the first time that a ring discharge has been 
used to excite gas laser oscillation, and the ease with which circu- 
lating currents of the order of hundreds of amperes can be generated 
without cathodes or anodes, cataphoresis of mixtures, or gas 
pumping phenomena, should make the technique useful for the ex- 
citation oi many gases, either nobie or reactive, as ion lasers. 

M. F. 


A66-10971 

LASER -ACTION THRESHOLD IN ELECTRON-BEAM EXCITED 
GALLIUM ARSENIDE. 

Claude A. Klein (Raytheon Co. , Research Div. r Waltham, Mass.). 
Applied Physics Letters, vol. 7, Oct. 1, 1965, p. 200-202. 10 refs. 

Evaluation of the effect of doping on the threshold behavior at 
very low temperatures, investigation of the threshold dependence 
on temperature for both p- and n-type material in ideal configurations, 
and comparison with recorded observations on electron-beam 
pumped GaAs lasers. A rough assessment of the temperature depen- 
dence may be derived from the behavior of the quasi-Fermi level 
under excitation conditions such that the equilibrium concentration 
of trapped holes remains at its 0°K level. Though quantitative com- 
parisons may not be too meaningful, the model appears consistent 
with Cusano's result (0.25 amp/cm 2 for 25-kev electrons), and sug- 
gests that, near room temperature, it Bhould be easier to reach 
threshold using more heavily compensated n-type units. M. F. 


A66-10972 

UV AND VISIBLE LASER OSCILLATIONS IN FLUORINE, 
PHOSPHORUS, AND CHLORINE. 

P. K. Cheo and H. G. Cooper (Bell Telephone Laboratories. Inc., 
Whippany, N. J. ). 

Applied Physics Letters, vol. 7, Oct. 1, 1965, p. 202-204. 8 refs. 

Observation of 30 laser oscillations, in the wavelength range 
2600 to 6700 A, from singly and multiply ionized fluorine, phos- 
phorus, and chlorine atoms in pulsed Cl 2 , PFj, and SF^ gas dis- 
charges and a brief description of the emission characteristics of 
the line (6043 A from P II) with the lowest current threshold. Among 
the three elements studied, chlorine yielded the largest number of 
laser oscillations. The higher threshold currents and the shorter 
pulsewidth in the fluorine ion laser are attributed partly to the higher- 
lying energy levels of the laser transitions in the fluorine ion and 
partly to a lower relative abundance of the fluorine ion produced in 
these gas discharges. F. 


A66-1 1007 * 

GENERATION OF SHARPLY DIRECTIONAL COHERENT RADIA- 
TION [O GENERATSH OSTRONAPRAVLENNOGO KOGERENTNOGO 
IZLU CHENILA.] . 

E. M. Belenov and V. S. Letokhov. 

Optika i Spektroskopiia . vol. 19, Sept. 1965, p. 465-467. In Rus- 
sian. 

Two methods for generating narrow-beam coherent radiation 
with a group of linked lasers. One method is based on interference 
in the far field of the coherent beams of several synchronized lasers; 
the other, on coherent beams originating from the multimirrored 
resonator of a single laser. R.A.F. 


A66-11042 # 

PULSE CIRCUITS AS POWER SOURCES FOR SEMICONDUCTOR 
LASERS [IMPUL'SNYE SKHEMY DU A PITANIIA OPTICHESKIKH 
POLUPROVODNIKOVYKH GENERATOROV]. 

B. D. Kopylovskii and V. S. Ivanov (Akademiia Nauk SSSR, Fiziche- 
skii Institut, Moscow, USSR). 

Pribory i Tekhnika Eksperimenta , voL 10, July-Aug. 1965, p. 145- 
148. In Russian. 
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A66- 11045 


Description of a small-size, transistorized, semiconductor - 
based pulse generator which can be used for laser excitation. The 
generator uses Soviet-made P602 triodes and produces currents to 
30 amp. The basic circuit of the generator, the shape of its pulses, 
and the characteristics of the triode are discussed and are shown 
in diagrams. V. Z. 


A66-11045 * 

INVESTIGATION OF THE OPTICAL PROPERTIES OF CRYSTALS 
WITH THE AID OF A GAS LASER [ISSLEDOVANIE OPTICHESKIKH 
SVOISTV KRISTALLOV PRI POMOSHCHI GAZOVOGO O. K. G. ]. 

V. P. Chebotaev and V. N. Lisitsin ( Akademiia Nauk SSSR, 

Sibirskoe Otdelenie, lnstitut Radiofiziki i Elektroniki, Novosibirsk, 
USSR) . 

Pribory i Tekhnika Eksper imenta , vol. 10, July-Aug. 1965, p. 178, 
179. In Russian, 

Investigation of the optical properties of a ruby crystal on the 
basis of interference rings obtained in reflecting He-Ne laser 
radiation from faces of the crystal. The effectiveness of laser 
radiation collimated into a 0. 5-to-l-mm beam in detecting local 
inhomogeneities in a ruby crystal is demonstrated. A block diagram 
of the experimental setup and representative photographs of inter- 
ference rings are included. V. Z. 

A66-1 1058 * 

THEORY OF STATIONARY EMISSION BY A HOMOGENEOUS SYS- 
TEM IN A MULTIMODE RESONATOR. II - OPTIMUM CONDITIONS 
OF LASER EMISSION [TEORIIA ST ATSIONARNOGO VIPROMINIU- 
VANNIA ODNOR1DNOI SISTEMI V REZONATOR1 Z BAG AT' MA 
MOD AMI - II - OPTIMAL'NI UMOVI LAZERNOGO V1PROMINIU - 
VANN LA]. 

G. Iu. Buriakivs’kii and V. S. Mashkevich (Akademiia Nauk 
Ukrains'koi RSR, lnstitut FLziki, Kiev, Ukrainian SSR). 

Ukrains'kii Fizichnii Zhurna l, vol. 10, Sept. 1965, p. 991-1006. 

5 refs. In Ukrainian. - 

Derivation of kinetic equations of optimum emission for a laser. 
An expression is set up for the total number of quanta emitted by 
special modes of a resonator in the superthreshold region for a 
given pumping. Pumping efficiency , optimum values of losses in 
special modes, and the dependence of the threshold pumping level 
on the concentration of active centers are determined. The trans- 
parency of the mirrors and the number of active centers are dis- 
cussed as the basic parameters of emission intensity, and their 
optimum values are determined. V. Z. 

A66-11188 # 

CADMIUM TELLURIDE LASER WITH ELECTRON EXCITATION 
[OPTIC HESKII KVANTOVYI GENERATOR NA TELLURIDE 
KADMILA S ELEKTRONNYM VOZBUZHDENIEM]. 

V. S. Vavilov and E. L. Nolle (Akademiia Nauk SSSR, Fizicheskii 
lnstitut, Moscow, USSR). 

Akademiia Nauk SSSR, Doklady , vol. 164, Sept. 1, 1965, p. 73, 74. 

10 refs. In Russian. 

Brief report on experiments in which CdTe radiation in the near 
infrared band was generated by electron pulses. The experimental 
technique is described, and curves of radiation intensity and line 
width vs electron current density are included. V.Z. 

A 66-1 1189 # 

ILLUMINATION OF A BUBBLE CHAMBER BY A RUBY LASER [OB 
OSVESHCHENII PUZYR'KOVOI KAMERY S POMOSHCH'IU OPTI- 
CHESKOGO GENERATORA NA RUBINE] . 

V. M. Gorbunkov, V. V. Korobkin, and A. M. Leontovich (Akademiia 
Nauk SSSR, Fizicheskii lnstitut; Moskovskii Fiziko - Tekhnicheskii 
lnstitut, Moscow, USSR). 

Akademiia Nauk SSSR, Doklady , vol. 164, Sept. 1, 1965, p. 75-77. 

8 refs. In Russian. 

Experimental study of a ruby laser with a concentric resonator 
as the source of illumination of a bubble chamber. The experi- 
mental technique is described, and the specifications of the optical 
system devised are given. The illuminating system and bubble 
photographing process are shown in a diagram. Photographs 
illustrating the performance of the system are included. V.Z. 


A66-11190 * 

CONTINUOUS OPERATION OF A GALLIUM ARSENIDE INJECTION 
LASER COOLED BY A HELIUM GAS FLOW [NEPRERYVNAIA 
RABOTA INZHEKTSIONNOGO OKG NA GaAs PRI OKHLAZHDENII 
POTOKOM GAZOOBRAZNOGO GELUA]. 

M. N. Zargar 'iants , A. A. Kiselev, O. D. Kropotova, L. N. 
Kurbatov, Iu. M. Liustrov, V. V. Sigmanskii, I. I. Taubkin, and 
I. P. Shestopalova. 

Akademiia Nauk SSSR, Doklady , vol. 164, Sept. I, 1965, p. 78, 79. 
In Russian. 

Brief note on continuous laser action obtained in a gallium 
arsenide injection laser cooled by helium gas at ~ 30°K. An 
optical system with an electronic converter is used for lasing 
threshold observations from interference rings appearing on a 
Fabry-Perot etalon. A line drawing of the experimental setup, with 
a gas cryostat as its basic component, is included. The threshold 
current density is given as 360 amp/cm 2 at — 30°K. V. Z. 


A66-11301 

OPTICAL COMMUNICATIONS. 

R. Kompfner (Bell Telephone Laboratories, Inc., Crawford Hill 
Laboratory, Holmdel, N.J.). 

Science , vol. 150, Oct. 8, 1965, p. 149-155. 27 refs. 

Appraisal of the many steps that have yet to be taken before 
practical and economically competitive optical maser communica- 
tions systems can be achieved. The background of electrical com- 
munications - including microwave technology, millimeter waves, 
and masers and lasers - is considered. Such elements of a laser 
communication system as transmiss ion media , terminals and repeaters, 
generators, amplifiers, modulators, and detectors are discussed, 
and future problems and possibilities in the medium are assessed. 

B. B. 


A 66- 11370 

JUNCTION LASER. 

Shigeru Iijima (Electrotechnical Laboratory, Tokyo, Japan). 
Electronics and Communications in Japan , vol. 47, May 1964, 
p. 77-86. 27 refs. Translation. 

Study of the general progress of semiconductor junction and 
ruby lasers, especially in the experimental field. The differences 
between junction and ruby lasers are pointed out, and fabrication of 
the junction laser is discussed. Previous experiments are appraised, 
including early work, aspects of threshold current, wavelength dis- 
tribution of laser light, space distribution of laser action, and use 
of unique materials for the making of laser diodes. B.B, 


A66-11372 

LASER BIBLIOGRAPHY. II. 

K. Tomiyasu (General Electric Co., Schenectady, N.Y.). 

IEEE Journal of Quantum Electronics , vol. QE-1, Aug. 1965, 
p. 199-219 

Bibliography of 561 references on all aspects of laser devices 
and related systems compiled during the period from January through 
June, 1965. The references are divided into 25 subject categories and 
listed chronologically. Brief annotations are added to many refer- 
ences. M.F. 


A66-1 1373 

A METALLIC PLASMA TUBE FOR ION LASERS. 

J. Dane Rigden ( Perkin-Elmer Corp. , Electro-Optical Div, , 
Norwalk, Conn.). 

IEEE Journal of Quantum Electronics, vol. QE-1, Aug. 1965, p. 

221 . 

Report of the successful operation of an ion laser in which the 
plasma is confined by a set of cooled metal disks in place of the 
more conventional quartz or ceramic tube. It is considered that 
this type of system will eventually allow ion lasers to be run at 
much higher current densities than is possible with ceramic tubes. 
The metallic ion laser tube is described in detail. M.F. 
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A66-1 1449 


AM-11374 

ALUMINUM NITRATE POWDER MASER. 

W. E. Hughes and W. E. Richards (Westinghouse Electric Corp. , 
Defense and Space Center, Aerospace Div. , Applied Physics Croup. 
Baltimore, Md. ). 

IF. EE Journal of Quantum Electronics, vol. QB--1, Aug. 1965, 

p. 221, 222. 

USAF- supported research. 

Description of the operation of an X -band (9. 35 Gc) maser, 
without an external dc magnetic field, using single -crystal, poly- 
crystalline, and powdered aluminum nitrate doped with ferric ions. 
The experimental facility is described, and the operational procedure 
outlined. It is found that net gain in excess of 25 db is achieved at 
4 - 2 °K, with instantaneous bandwidths of 4. 5 Me and tunable band- 
widths of 200 Me. B.B. 


AM-11375 

CHARACTERISTICS OF A PULSED HIGH-PRESSURE He-Ne 
LASER 

S. K obayashi (Tokyo, University, Dept, of Applied Physics, Tokyo, 
H. Okamoto, and M. Kamiyama (Tokyo, University, Dept, 
of Electronic Engineering, Tokyo, Japan). 

IEEE Journal of Quantum Electronics, voL QE-1, Aug. 1965, p. 

222, 223. 5 refs. 

Investigation of pressure dependence of the output of s L 153-p 
He-Ne gaseous laser in a relatively high pressure range. The 
experimental results show: (1) CW operation stops when the 

total pressure is higher than 8.0 torr; (2) the enhancement effect 
in the afterglow becomes remarkably large as the pressure ap- 
proaches the optimum value for CW laser operation, and disap- 
pears at total pressure higher than 4. 0 torr; (3) high power pulse 
is obtained at the beginning of the excitation at rather high pres- 
sure. From the foregoing experimental results and considerations, 
the high power output reported by Boot et al seems to be due to the 
large population at the beginning of the excitation pulse rather than 
the afterglow period of the discharge. M. F. 


AM-11376 

CHANGE OF OPTICAL PATH LENGTH IN LASER RODS WITHIN 
THE PUMPING PERIOD. 

H. Welling, C. J. Bickart, and H. G. And resen ( U. S. Army, 
Electronics Command, Electronic Laboratories, Fort Monmouth. 
N.J. ). 

I_EEE Journal of Quantum Electronics , voL QE-1, Aua. 1965, d. 

223, 224. 

Measurement of the change of the optical pathlengths through 
neodymium -doped glass and ruby laser rods within the optical 
pumping period for a variety of pumping arrangements by means 
of an interferometric technique. In particular, a nonuniforro change 
of the optical path over the cross section of the laser rods has been 
investigated in order to determine its influence on the beam spread 
characteristics of laser amplifiers. Most of the experiments have 
been performed with neodymium -doped glass laser rods. The in- 
vestigations of the optical pathlengths should, therefore, be per- 
formed at 10, 600 A. In order to simplify the experiment a He-Ne 
laser with a wavelength of 6328 A was selected for the illumination 
of the interferometer. 

666-11420 * 

A MEASUREMENT METHOD OF LOSSES IN AN OPTICAL 
RESONATOR, 

U. W. Troitskii. 

( Radiotekhnika i Elektronika. voL 10, May 1965. p. 954-956. ) 

Radio Engineering and Electronic Physics. voL 10, May 1965, p. 
614-816. Translation. 

[For abstract see Accession no. A65-25589 15-16] 

666-11421 # 

LASER WITH CYLINDRICAL MIRRORS. 

W. M. Element' ev and Iu. D. Kolomnikov. 

^Radiotekhnika i Elektronika, voL 10, May 1965, p. 956, 957. ) 

Radio Engineering and Electronic Physics. voL 10, May 1965, p. 

816, 817. Translation. 

[For abstract see Accession no. A65-25590 15-16] 


666-11422 * 

OPERATION OF A LASER ON AN MIXTURE OF He-Ne WITH 
DISCHARGE IN A HOLLOW CATHODE. 

V. P. Chebotaev and V. V. Pokasov. 

(Radiotekhnika i Elektronika, vol. 10, May 1965, p. 958-960. ) 
Radio Engineering and Electronic Physics, voL 10, May 1965, p. 
817-819. Translation. 

[For abstract see Accession no. A65-25591 15-16] 


A44-1 1443 

SATURATION EFFECTS IN SECOND-HARMONIC GENERATION OF 
LIGHT UbINO UN* a<ASER <SEA1.1£ • 

Charles C. Wang and George W. Racette (Philco Corp. , Applied 
Research Laboratory, Blue Bell, Pa.). 

Journal of Applied Physics , vol. 36, Oct. 1965, p. 3281-3284. 

17 refs. 

The theory of second -harmonic generation of light was examined 
with particular emphasis on the saturation effects occurring at high 
laser power levels. The nonlinear coupled Maxwell's equations 
were solved approximately to yield solutions of simple form. The 
effect of beam divergence was taken into account by averaging the 
solution over the entire angular spread of the laser beam. The 
second harmonic thus generated is seen to be proportional to the 
3/2 power of the laser power independently of the length of the 
crystal in long crystals. Experimental data in good agreement with 
the theory are presented. (Author) 


666-1 1446 

ELECTRICAL AND SPECTROGRAPHIC STUDY OF A DOUBLE - 
PULSED FLASHTUBE AS APPLIED TO LASER PUMPING. 

Petras V. Avizonis and Tony Legato (USAF, Systems Command, 
Research and Technology Div. , Weapons Laboratory, Kirtland 
AFB, N.Mex.). 

Journal of Applied Physics, vol. 36, Oct. 1965, p. 3302-3307. 

11 refs. 

ARPA- supported research. 

Excitation of ruby lasers by means of double-pumped high- 
intensity helical flashtubes of approximately 10" 4 sec flash 
duration is described. Electrical discharge parameters for double - 
pulse operation of the helical flashtubes were correlated experi- 
mentally and theoretically with maximum loading possible for such 
tubes. Time-resolved spectra of such discharges were obtained 
and plasma temperatures were computed from the xenon continuum. 
Temperatures thus computed varied from 1 to 2 ev and were 
correlated with peak discharge currents. The User energy obtained 
from such excitation of rubies was found to be the same as that 
from normal (1 msec or longer) discharges having the same pump 
energy, but the power in the laser beam was proportionately 
increased with the decrease in the excitation time. (Author) 

A66-11446 

TRAVELING -WAVE RUBY LASER WITH A PASSIVE OPTICAL 
ISOLATOR. 

M. Hercher, M. Young, and C. B. Smoyer (Rochester University, 
College of Engineering and Applied Science, Institute of Optics, 
Rochester, N.Y.). 

Journal of Applied Physics , vol. 36, Oct. 1%5, p. 3351. 

USAF -supported research. 

Description of a method of obtaining traveling -wave oscillations 
in a ruby -laser resonator through the use of a passive optical 
isolator, thus eliminating the need for a Faraday rotator and an 
attendant magnetic field. In this method a passive optical isolator 
is used which introduces equal losses for both clockwise and counter- 
clockwise traveling waves, but feeds back part of the loss from one 
of the traveling waves into the direction assocUted with the other 
traveling wave. A. B. K. 

A66-1 1449 

INFRARED LASER INTERFEROMETRY UTILIZING QUANTUM- 
ELECTRONIC CROSS MODULATION. 

R. J. Freiberg, L. A. Weaver, and J. T. Verdeyen (Illinois, 
University, Urbana, 111.). 

Journal of Applied Physics , vol. 36, Oct. 1965, p. 3352. 

Contract No. AF 19(682)-3307. 
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A66- 11451 


Description of a quantum -electronic cros s -modulation effect 
noted while monitoring infrared-laser interferometric fringes. As 
a result of experiments carried out using a gas laser oscillating on 
the 3. 39-fi transition in neon, it is found that the strong coupling 
between laser intensity and certain nonlasering line intensities 
permits the rapid fringing of the coherent infrared radiation to be 
observed by viewing visible incoherent sidelight. A practical conse- 
quence of this effect is said to be that the laser interferometer can 
be operated in the far infrared while using only visible detection 
equipment. A . B . K . 


A66-1 1451 

COMMENTS ON THE MECHANISM OF THE 337-MICRON CN 
LASER. 

H. P. Broida (California, University, Santa Barbara, Calif. ), 

K. M. Evenson (National Bureau of Standards, Boulder, Colo.), 
a"*- T. T. Kikudu (General Motors Corp. , Defense Research Labo- 
ratories, Santa Barbara, Calif.). 

Journal of Applied Physics , vol. 36, Oct. 1965, p. 3355. 11 refs. 

Consideration of a suggested (by Chantry et al) laser transition 
at 337 n in the vibrational state v = 2 of the ground electronic state 
X 2 I of CN from the rotational level K = 8 to K = 7. A number of 
other possible transitions, in addition to the one suggested, are 
cited. Calculations of minimum formation rates of CN for main- 
taining population inversion are said to indicate the difficulty of 
obtaining the laser transition at 337 y by the model suggested by 
Chantry et al. A.B.K 


A66-11454 

OPTICAL DEVICES AND TECHNIQUES. 

D. W. Jackson (Stanford University, Stanford Electronics 
Laboratories, Stanford, Calif. ). 

IN: WESCON/65; PROCEEDINGS OF THE WESTERN ELEC- 
TRONIC SHOW AND CONVENTION, SAN FRANCISCO, CALIF. , 
AUGUST 24-27, 1965, TECHNICAL PAPERS. PART 6 - INSTRU- 
MENTS AND MEASUREMENT. [A66-11452 02-14] 

North Hollywood, Calif. , Western Periodicals Co. , 1965. 4 p. 

6 refs. 

Study of an attempt to resolve some of the difficulties involved 
in applications of lasers, and to extend their adaptability. Some 
of the problems studied are obtainment of the required high degree 
of mechanical stability, detection of movements of less than one 
micron, restoring a "dirty' 1 laser beam to a diffraction-limited 
beam, evaluation of cube -corner retroreflector s. and noise sup- 
pression of gas lasers. It is concluded that the solutions which 
are found improve interferometry and radar systems, and' allow 
successful holography. B, B. 


A66-1 1455 

SURVEY OF U. S. LASER APPLICATIONS PROGRAMS. 

W. H. Huntley, Jr. (Stanford University, Stanford Electronics 
Laboratories, Stanford, Calif. ). 

IN: WESCON/65; PROCEEDINGS OF THE WESTERN ELEC- 
TRONIC SHOW AND CONVENTION, SAN FRANCISCO, CALIF. , 
AUGUST 24-27, 1965, TECHNICAL PAPERS. PART 6 - INSTRU- 
MENTS AND MEASUREMENT. [A66-11452 02-14] 

North Hollywood, Calif., Western Periodicals Co. , 1965. 5 p. 

5 refs. 

Outline of the development in the U.S. of laser applications, 
which are now the major portion of government- supported and 
privately financed laser activity. The governmental agencies 
providing major applications support are tabulated, and the larger 
programs in progress are illustrated with specific examples. The 
relationship between basic research, with resultant device improve- 
ment, and applications programs are discussed. It is concluded 
that early emphasis on basic devices has provided rapid improve- 
ment in laser characteristics, and that there will be a continuing 
challenge to engineers to apply these new devices to the many pre- 
viously unsolvable problems. g i g 


A66- 11477 

THEORY OF LASER CASCADES. 

H. Haken (Stuttgart, Technische Hochschule, Institut fflr theoretis che 
und angewandte Physik, Stuttgart, West Germany), R. Der Agobian, 
and M. Pauthier (Laboratoire Central de Telecommunications , 

Paris, France). 

Physical Review, 2nd Series, Section A, vol. 140, Oct. 18, 1965, 
p. A437-A447. 31 refs. 

Two- and three -step laser cascades have been recently detected 
experimentally in He -Ne mixtures and in pure neon. In the present 
paper a two-step cascade is treated in detail theoretically, starting 
with the density -matrix formulation. The corresponding equations 
can be simplified to rate equations under an assumption about the 
relative size of certain phase -memory times, which seems well 
justified in the present case. Because there are usually only minor 
differences in the results between a gaseous laser and a solid-state 
laser with an inhomogeneously broadened line, and because the math- 
ematical treatment of the gas laser is more involved, the solid- 
state case will be treated here. The laser condition for both the 
lower and upper transitions is derived for the most general case, 
i.e. , that all three levels are pumped. Finally, a special two-step 
cascade is treated in detail. The results are in qualitative agree- 
ment with the experimental findings, although a quantitative com- 
parison is still impeded by the lack of an exact knowledge of some 
of the parameters, especially the radiative linewidth. (Author) 


A66-11642 

MODULATION TECHNIQUE IN LASER BEAM TELECOMMUNICA- 
TIONS [ MOD U LA T IONS VERF AHR EN BEI DER NACHRICHTENUBER 
TRAGUNG MIT LASER-STRAHLUNG]. 

Gerhard Blechert (Aachen, Technische Hochschule, Institut fflr 
Werkstoffe der Elektroteehmk, Aachen, West Germany). 

VDI Zeits chrift , vol. 107, no. 29. 1965, p. 1395-1398. 18 refs. 

In German. 

Discussion of possible future laser beam uses in telecommumca 
tions systems and of the technical problems which must be solved 
before these systems are realized. It is noted that the capability 
of carrying a multitude of signals simultaneously with a single beam 
is a property unique to a laser beam; this capability gives the laser 
a fundamental advantage over all other known communication tech- 
niques. Various laser beam modulation methods are assessed as 
ways of improving current technology and as grounds for further 
developments in this field. V.Z. 


A66-1 1727 

THE ROLE OF MULTIPHOTON PROCESSES IN ESTABLISHING 
THE LIMITING POWER OF QUANTUM OSCILLATORS. 

F. V. Bunkin and A. M, Prokhorov (Akademiia Nauk SSSR, 
Fizicheskii Institut, Moscow, USSR). 

( Zhurnal Eksperimental 1 noi i Teoreticheskoi Fiziki, vol. 48, Apr. 
1965, p. 1084-1086. ) 

Soviet Physics - JETP , vol. 21, Oct. 1965, p. 725, 726. Transla- 
tion. 

[For abstract see Accession no. A65-26025 15-26] 


A66-11728 

INTERACTION OF LASER MODES. 

L. A. Ostrovskii (Gor’kovskii Gostidarstvennyi Universitet, Radio- 
fizicheskii Institut, Gorki, USSR). 

( Zhurnal Ekspe r imental 1 noi i Teoreticheskoi Fiziki , vol. 48, Apr. 
1965, p. 1087-1096.) 

Soviet Physics - JETP, vol. 21, Oct. 1965, p. 727-732. 11 refs. 

Translation. 

[For abstract see Accession no. A65-26026 15-16] 


A66-1 1 820 

INTERFERENCE MIRRORS OF ALTERNATING LAYERS OF LEAD 
OXIDE AND CRYOLITE. 
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A66- 12203 


Iu. V. Naboikin and N. L. Kramarenko (Akademiia Nauk Ukrainskoi • 
SSR, Fiziko-Tekhnicheskii Institut Nizkikh Temperatur, Kharkov, 
Ukrainian SSR). 

(Pribory i Tekhnika Eksperimenta . vol. 10, Mar. -Apr. 1965, p. 

189, 190.) 

Instruments and Experimental Techniques, Oct. 1965, p. 442 , 443. 
Translation. 

[For abstract see Accession no. A65-26039 15-16] 

A66-11M1 # 

MONI JNEAR PROPERTIES OF A LASER AS AN AMPLIFIER [0 
NELLNEINYKH SVOISTVAKH LA Z ERA KAK USILITELIA]. 

T. M. IlHnova and R. V. Khokhlov (Moskovskii Gosudarstvennyi 
Universitet, Moscow, USSR). 

Radiofizika , vol. 8, no. 5, 1965, p. 899-908. 9 refs. In Russian. 

Discussion of the propagation of pulse signal in a laser -type 
traveling -wave amplifier. It is shown that if the damping of the 
medium, 6, is less than a certain threshold value, all input pulses 
of the system take the shape of stationary pulses, while for fl values 
higher than the threshold value, all input signals will attenuate. 

The intensity, duration, and total energy of a stationary signal are 
defined by nonresonant losses and relaxation time. V.P. 


A66-11S42 * 

PERIODIC AUTOMODULATION OF RADIATION AND THE POSSI- 
BILITY OF GENERATING GIANT PULSES IN A THREE- LEVEL 
LASER WITH AN INHOMOGENEOUS LY EXCITED ACTIVE MEDIUM 
[O P ER IODI CHES KOI AVTOMODULIATSH IZLUCHENUA I VOZ- 
MOZHNOSTI GENERATSU ’’GIGANTSKIKH" IMPUL'SOV V TREKHU- 
ROVNEVOM OKG S NEODNORODNO PODSVECHENNYM RABOCHIM 
VESHCHESTVOM). 

V. I. Bespalov and E. I. Iakubovich (GorHcovskii Gosudarstvennyi 
Universitet, Nauchno -Is sledovatel'skii Radiofiaicheskii Institut, 

Gorki, USSR). 

Radiofizika, vol. 8, no. 5, 1965, p. 909-919. In Russian. 

Investigation of the effect of inhomogeneous excitation of the 
active medium on single -mode operation of lasers, using a laser 
model containing two differently excited specimens located inhomo- 
geneous regions of the resonator field. It is shown that in such sys- 
tems periodic modulation of the emission can be observed and that 
under certain conditions giant pulses can be generated. A.B.K. 

A66-1 1843 # 

MASER WITH SINUSOIDAL FIELD DISTRIBUTION. IV - THE CASE 
OF AN ARBITRARY FIELD VALUE [MOLEKULIARNYI GENERATOR 
S SINUSOIDAL'NYM RASPREDELENIEM POLIA. IV - SLUCHAI 
PROIZVOL r NOI VELICHINY POLIA]. 

V. B. Tsaregradskii (Gor’kovskii Gosudarstvennyi Universitet, 

Gorki, USSR). 

Radiofizika, vol. 8, no. 5, 1965, p. 920-923. 5 refs. In Russian. 

Discussion of the oscillations of a maser with a sinusoidal dis- 
tribution of the resonator field (of arbitrary amplitude) along the 
axis of molecular motion. A solution of the problem is obtained on 
the basis of an expression for the polarization of the molecular beam 
and the equations for stationary amplitudes and phases, previously 
derived by the author. The amplitude -frequency characteristics of 
the maser are obtained. The existence of two self -oscillating regimes 
of different frequency is demonstrated. A comparison with the results 
obtained for an arbitrary nonuniform resonator field is included. 

V.P. 

A66-12003 

AMPLIFICATION OF THE RADIATION OF A CO. LASER BY 
CARBON DIOXIDE EXCITED AT HIGH FREQUENCY [AMPLIFICA- 
TION DU RAYONNEMENT D'UN LASER A CO z PAR DU GAZ 
CARBONIQUE EXCITE EN HAUTE FREQUENCE]. 

Robert Farrenq, Claude Meyer, Colette Rossetti, Lucien Dorbec, 
and Pierre Barchewitz (Paris, Universite, Laboratoire d’Infrarouge, 
Chimie Physique, Orsay, Seine -et-Oise; Societe Anonyme de 
Telecommunications, Laboratoire de Physique, Paris, France). 
Academie des Sciences (Paris), Comptes Rendus , vol. 261, no. 14, 
Oct. 4, 1965, p. 2617-2620. 7 refs. In French. 


Measurement of the linear coefficient of amplification of carbon 
dioxide subjected to a high-frequency excitation field. The relation- 
ship of the populations of two vibration levels (00. 1 and 10. 0°) is 
determined. For pure C0 2> the ratio N 00. 1° to N 10. 0° is 1.43; 
for a CO z - N 2 mixture, the ratio is 1. 55. F. R. L. 

A66- 12065 # 

STIMULATED RAMAN SCATTERING [STYMULOWANE ROZPROSZE- 
NIE RAMAN OWSKIE]. 

Roman Mierzecki (Warszawa, Universytet, Instytut Fizyki, Katedra 
Optyki, Warsaw, Poland). 

Postepy Fizyki , vol. 16, no. 4, 1965, P- 429 156. 39 refs. I" 

Polish. 

Survey of the current status of theoretical and experimental 
studies of a variant of the Raman effect encountered in the scattering 
of laser light in various substances. The paper is based on foreign 
publications published up to Aug. 1964. V.P. 


A66-12066 

ELECTROMAGNETIC THEORY OF THE INJECTION LASER. 

R. F. Kazarinov, O. V. Konstantinov, V. I. Perel', and A. L. 
Efros (Akademiia Nauk SSSR, Fiziko-Tekhnicheskii Institut, 
Leningrad. USSR). 

(Fizika Tverdogo Tela , vol. 7, May 1965, p. 1506-1516.) 

Soviet Physics - Solid State, vol. 7, Nov. 1965, p. 1210-1217. 

14 refs. Translation. 

[For abstract see Accession no. A65-28487 17-16] 


A66-12091 

POSSIBILITY OF CREATING A SUPERCONDUCTING STATE IN 
UNDOPED SEMICONDUCTORS BY ILLUMINATION WITH A 
POWERFUL LASER. 

A. S- Selivanenko (Akademiia Nauk SSSR, Fizicheskii Institut, 
Moscow, USSR). 

(Fizika Tverdogo Tela , vol. 7, May 1965, p. 1567, 1568.) 

Soviet Physics - Solid State, vol. 7, Nov. 1965, p. 1263, 1264. 

6 refs. Translation. 

[For abstract see Accession no. A65-28492 17-16] 


A66- 12202 

TRANSMISSION CHARACTERISTICS OF FABRY-PEROT INTER- 
FEROMETERS AND A RELATED ELECTROOPTIC MODULATOR. 
V. N. Del Piano, Jr. and A. F. Quesada (Baird-Atomic, Inc., 
Cambridge, Mass.). 

(Optical Society of America, Annual Meeting, 49th, New York , 
N.Y., Oct. 7-9, 1964, Paper .) 

Applied Optics , vol. 4, Nov. 1965, p. 1386-1390. 7 refs. 

USAF- supported research. 

The effects of various types of imperfections on the transmis- 
sion characteristics of a Fabry-Perot interferometer have been 
investigated experimentally. It was found that for light from a 
laser source, incident normally on an interferometer whose plates 
have a reflectivity in the neighborhood of 90%, angular misalign- 
ments as small as A./25 could seriously degrade the peak value and 
half -width of the transmission curve. When an electrooptic crystal 
was added to make the interferometer function as a modulator, a 
further deterioration of performance was observed. The results 
were compared with theoretically derived transmission functions 
and found to be in satisfactory agreement. (Author) 


A66- 12203 

THE OPTICAL WHISPERING MODE OF POLISHED CYLINDERS 
AND ITS IMPLICATIONS IN LASER TECHNOLOGY. 

Franklin G. Reick (International Telephone and Telegraph Corp., 
ITT Data and Information Systems Div. , Nutley, N.J.). 

Applied Optics , vol. 4, Nov. 1965, p. 1395-1399. 20 refs. 

Experimental evidence is given showing that light tangent to an 
optically clear polished cylinder can refract into the cylinder and 
be trapped within the whispering mode. This trapped light then 
spirals internally at very small angles to the radius and is difficult 
to observe from the outside. When a step is machined on one end 
of the rod this light then becomes visible. It can be demonstrated 
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A66- 12204 


that both clockwise and counterclockwise modes can exist in such 
a system. The implications of such an effect in the pumping of 
polished cylindrical lasers are discussed. (Author) 

A66- 12204 

LOSSLESS CONVERSION OF A PLANE LASER WAVE TO A PLANE 
WAVE OF UNIFORM IRRADIANCE. 

B. Roy Frieden (Rochester, University, Institute of Optics, 
Rochester, N.Y.). 

Applied Optics , vol. 4, Nov. 1965, p. 1400-1403. 6 refs. 

NASA -supported research. 

Interest has recently been shown in methods of converting the 
plane wave from a laser in the uniphase TEMq, 0 mode to a plane 
wave having (a) uniform irradiance over a required cross section, 
and (b) all the power of the original beam. Two methods are pro- 
posed for accomplishing these aims: one employs two piano- 
aspheric lenses; the other requires a pair of selectively aberrated 
lens systems. A computer program has been written which deter- 
mines the aspherica, and one example is presented. The aberra- 
tions required of the second method are expressed algebraically in 
terms of known quantities . These aberrations could conceivably be 
designed into a system of spherical lenses, by use of one of the 
automatic lens design programs now extant. (Author) 

A66- 12205 

A STUDY OF PARTIAL COHERENCE AND ITS APPLICATION TO 
THE COL LIMATION OF PULSED MULTIMODE LASER RADIATION. 
W. S. C. Chang and N. R. Kilcoyne (Ohio State University, Dept, 
of Electrical Engineering, Antenna Laboratory, Columbus, Ohio). 
Applied Optics , vol. 4, Nov. 1965, p. 1404-1411. 32 refs. 

USAF- supported research. 

Classical coherence theory as presented by Wolf with the modi- 
fication proposed by Neugebauer is used to describe mathematically 
and experimentally the collimation and focusing of the time -averaged 
intensity of pulsed multimode laser radiation. Measurements of the 
double -slit Fraunhofer pattern and the near and far zone intensity 
patterns were made on two pulsed ruby lasers by both still and 
streak photography to examine the spatial coherence and the collima- 
tion of the beam. Our result showed that the time -averaged collima- 
tion and focusing characteristics of the beam can be treated as the 
superposition of noncoupled spatially coherent modes. (Author) 

A66- 12206 

STUDY OF HELIUM-NEON LASER AMPLIFICATION AT 3.39 ^ . 

G. K. Moeller and T. K. McCubbin, Jr. (Pennsylvania State Univer- 
sity, Dept, of Physics, University Park, Pa.). 

Applied Optics , vol. 4, Nov. 1965, p. 1412-1415. 

USAF- supported research. 

The dependence of the gain of a helium-neon laser amplifier 
for 3.39-/X radiation as a function of input signal power, discharge 
current, mixture ratio, and total gas pressure has been investigated. 
A display of these results in the form of plots of the contours of 
constant amplification on the discharge current-pressure plane for 
various mixture ratios shows ridges of maximum gain running in 
the direction of increasing current and decreasing pressure. At 
high helium-to-neon ratios the ridge has two peaks. The saturation 
of the gain with input signal has been observed for a wide range of 
conditions and is in agreement with the theory of White et al. 

(Author) 

A66-1221 5 

A NOTE ON LINEAR EXTRAPOLATION OF MULTIVARIABLE 
FUNCTIONS BY THE MONTE CARLO METHOD. 

Takao T suda and Hiroshi Matsumoto (Kyoto University, Dept, 
of Electronic Engineering, Kyoto, Japan). 

Association for Computing Machinery, Journal, vol. 13, Jan. 

1966, p. *143-150. 

The feasibility of Monte Carlo linear extrapolation of 
multivariable functions is discussed. The method considered 
is a modified version of the Monte Carlo method for linear 
interpolation. An effective truncation procedure is introduced, 
which not only economizes the machine time to a great extent, 
but also serves for the purpose of variance reduction. A few 
examples were tested, all of which have shown that the method 
is promising. (Author) 


A66-12217 

MAGNIFICATION OF SMALL RAY DEVIATIONS BY LASER RODS 
WITH BREWSTER-ANGLE ENDS. 

James N. Bradford (U.S. Naval Research Laboratory, Washington, 
D.C.). 

Applied Optics , vol. 4, Nov. 1965, p. 1511, 1512. 

Analysis of some discrepancies in measurements on the beam- 
spread introduced by refractive inhomogeneities in large ruby rods. 
It was discovered that the discrepancy resulted from the fact that 
the two sets of measurements had been made with different rod 
geometries. The discrepancies arose from the introduction of 
angular magnification by the Brewster-angle geometry. A simple 
analysis is noted which may be helpful to those who design and 
evaluate laser systems in which beam divergence is critical. The 
average or mean magnification is found to be in substantial agree- 
ment with the discrepancies which had to be resolved. M.F. 


A66- 12293 

DIFFRACTION SYNCHRONIZATION OF LASERS. 

N. G. Basov, E. M. Belenov, and V. S. Letokhov (Akademiia Nauk 
SSSR, Fizicheskii Institut, Moscow, USSR). 

( Zhurnal T ekhniche skoi Fiziki, vol. 35, June 1965, p. 1098-1105. ) 
Soviet Physics - Technical Physics, vol. 10, Dec. 1965, p. 845-850. 
12 refs. Translation. 

[For abstract see Accession no. A65-28538 17-16] 


A66- 12303 

BREADTH OF DECAY QUANTA IN GAS LASERS. 

J. A. White (National Bureau of Standards, Washington, D. C. ; 
Maryland, University, College Park, Md. ) . 

Optical Society of America, Journal, vol. 55, Nov. 1965, p. 1436- 
1442. 5 refs. 

Expressions for the dependencies of the linewidths on the 
energies and lifetimes of states other than those directly involved in 
the spontaneous transitions and on the intensity of the coherent 
radiation, for laser oscillations near and far above threshold in the 
limits that the quanta of energy emitted spontaneously are either 
much larger or much smaller than the quanta emitted coherently. 

It is suggested that the fine structure might be useful for precise 
spectroscopic determinations of a few atomic energy level separation 
and natural lifetimes and for studies of broadenings arising from 
atomic collisions and interactions with intense radiation. M. F. 


A66- 12308 

GAIN AND BANDWIDTH NARROWING IN A REGENERATIVE 
He-Xe LASER AMPLIFIER. 

Vern N. Smiley, Adolph L. Lewis, and David K. Forbes (U.S. 

Navy, Electronics Laboratory, San Diego, Calif. ). 

Optical Society of America, Journal, vol. 55, Nov. 1965, 
p. 1552, 1553. 

Experimental gain and bandwidth measurements for a He-Xe 
regenerative laser amplifier operated at low input power levels. 

It was found that the bandwidth narrowed with increasing gain at 
low gain values but narrowed less rapidly at higher gain values. 
Many gain and bandwidth measurements of the amplifier were made 
at different gain levels. Broadening mechanisms include vibration, 
fluctuations in discharge intensity, and saturation. The first two 
mechanisms can also produce narrowing and hence along with band- 
width reading errors cause scatter in the data. Vibration is mini- 
mized by mounting the oscillator and interferometer on a massive 
vibration-isolated granite slab. Changes in discharge intensity and 
hence single-pass gain are partially reduced by using a well- 
regulated, constant current power supply. Saturation depends on 
input intensity level and gain and in addition is frequency -dependent. 

M. F. 

A66- 12422 

BRILLOUIN SCATTERING IN LIQUIDS. 

G. Benedek and T. Greytak (Massachusetts Institute of Technology, 
Dept, of Physics and Center for Materials Science and Engineering, 
Cambridge, Mass.). 

IEEE, Proceedings , vol. 53, Oct. 1965, p. 1623-1629. 12 refs. 
Contract No. ARPA SD-90. 
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The development of monochromatic, intense, and highly direc- * 
tional laser light sources has made it possible to measure accurate- 
ly the velocity, the frequency, and the lifetimes of thermally excited 
hypersonic sound waves. The technique employed is to study the 
spectrum of the light scattered from the thermally generated sound 
waves in the medium. A theory is presented which demonstrates 
explicitly the information contained in the intensity, the spectral 
positions, and spectral widths of the scattered light. An experi- 
mental system is also described to measure the spectrum. Pre- 
liminary data are presented on the velocity and lifetimes of Gc/s 
sound waves in water and toluene. (Author) 


A66-12423 * 

LASER EXCITATION OF MODES IN X- CUT QUARTZ. 

M. Katzman (Electro-Optical Systems, Inc., Pasadena, Calif.), 
Seymour Epstein, F. Molz, W. E. BickneU, and J. W. Strozyk 
(U.S. Army, Electronics Command, Fort Mcnmouth, N.J.). 

IEEE, Proceedings , vol. 53, Oct. 1965, p. 1635, 1636. 6 refs. 

Data to de mens t rate the extent to which lasers can excite, in 
quartz, the elastic modes of a thick plate. Possible phenomenologi- 
cal energy coupling mechanisms are suggested. The experiments 
consisted of measuring the piezoelectric signal generated in quartz 
between X-face electrodes during and after the single traversal 
through the specimen of a one kw (average pulse power), focused 
and unfocused, ruby laser beam. The X dimension was such that 
the calculated resonant frequency for the X-extensional mode was 
125 kc. The plate was found to have additional resonances at 130 
and 40 kc. It is noted that among the mechanisms for coupling laser 
energy into elastic plate modes are optical rectification, false pyro- 
electricity, and electrostriction. F.R. L, 


Ate- 12437 

THE RADIOMETRIC PERFORMANCE OF A SOLID-STATE 35-Gc 
RECEIVER. 

P. R. Jordan and H. G. Pascalar (Space -General Corp., El Monte, 
Calif.). 

IEEE, Proceedings , vol. 53, Oct. 1965, p. 1655, 1656. 

Description of the radiometric performance achieved with a 
solid-state 35-Gc superheterodyne receiver. This receiver, when 
used in a Dicke-type radiometer, results in an rms value of temper- 
ature fluctuation equal to 0.2°K for an integration tune of 1 sec. 

The performance is comparable to that obtained to date using masers 
and parametric amplifiers. It is the result of employing an integral 
structure incorporating a balanced mixer and a broadband uhf tran- 
sistor IR preamplifier. A block diagram of the receiver is shown. 
The total gain of the IR amplifier chain is 50 db. Successful opera- 
tion is obtained with this rather low amplifier gain requirement as 
a result of using a tunnel-diode square -law detector. The high 
responsivity and low video impedance of the tunnel diode, together 
with the low noise figure of the postdetection (video) amplifier, 
effect a significant reduction in the predetection gain requirement. 
The postdetection amplifier consists of a hybrid -type flat pack 
mounted integrally with the rf portion of the square -law detector. 
Some details of the solid-state receiver are shown. M.M. 


ON THE DEPENDENCE OF He-Ne LASER DISCHARGE CURRENT 
ON LASER ACTION. 

G. Schiffher and F. Seifert (Wien, Technische Hochschule, Institut 
fttr Hochfrequenztechnik, Vienna, Austria). 

IEEE, Proceedings , vol. 53, Oct. 1965, p. 1657, 1658. 

Research supported by the Ludwig Boltzmann-Gcsellschaft. 

Observation that the discharge current of a dc -excited He-Ne 
laser depends on laser action. If the beam inside the optical reso- 
nator is interrupted,’ the discharge current increases. The effect 
is about a magnitude higher in the case of the visible than in the 
case of the IR line. Pulsed laser action with a frequency of about 
500 cps was attained by means of a rotating chopper arranged inside 
the resonator. The discharge current and the intensity of laser 
radiation were displayed on the screen of a double-beam oscillo- 
scope. It is suggested that the effects are observed because the 
upper level of the laser transition is depopulated by laser action. 

In noble gas discharges, the atoms are ionized by electron impact, 
stepwise populating higher and higher energy levels till ionization 
energy is reached. Therefore, the depopulation of an energy level 


near the ionization edge decreases the density of Ne-ions and of 
electrons in the plasma. This causes a higher resistance of the 
discharge and a lower current. M 


Ate- 12441 

A WIDE TUNING RANGE L-BAND TRAVELING -WAVE MASER. 

B. J. Walker (Department of Defense, Washington, D.C.). 

TE£E, Proceedings , vol. 53, Oct. 1965, p. 1661, 1662. 5 refs. 

Description of an experimental traveling -wave maser with an 
exceptionally wide tuning range. Net gains in excess of 35 db have 
been obtained over a frequency range of 1.4 to 2.0 Gc at a bath tem- 
perature of 4.2°K. Noise temperature did not exceed 17°K over this 
frequency range. The slow-wave structure used in this maser is 
the meander-line tape structure analyzed by Butcher. Three mate- 
rials were investigated for possible use in this maser: Cr^ + -doped 
Al^O^ (ruby), Fe^-doped TiO^, and Cr^*-doped TiO^ (rutile). 

The resonance isolator material used in this amplifier was a gadolin- 
ium substituted yttrium iron garnet. ‘The final amplifier consists of 
two 7.5-in. -long sections, folded back to back, each containing two 
subsections of different meander line widths. The net gain and 
VSWR obtained with this maser are shown. M.F. 


Ate- 12442 

GaAs OPTICALLY COUPLED TRANSISTOR WITH A LASING 
EMITTER. 

R. F. Rutz, M. 1. Nathan, A. E. Michel, and J. C. Marinace 
(International Business Machines Corp., Thomas J. Watson Re- 
search Center, Yorktown Heights, N.Y.). 

TiTEE, Proceedings , vol. 53, Oct. 1965, p. 1664. 5 refs. 

Announcement of the operation of a GaAs optically coupled 
transistor structure in which the emitter is lasing and in which 
higher values of the collection efficiency a can be obtained. The 
observation of high-frequency (100 to 1200 Me) oscillation of this 
structure is also reported. The device was operated at 4.2°K 
using current pulses up to ljjsec in duration. The structure has 
been operated as an optically bistable element and as a frequency 
modulator, and the details of its fabrication procedure have been 
described. It is a GaAs laser with a channel etched in the p region 
parallel to the reflecting ends. One part of the p region is forward 
biased and serves as the emitter and the other part is the collector, 
if the collector voltage V c is displayed on a high-frequency oscillo- 
scope, oscillations are sometimes observed near threshold. The 
frequency varies from unit to unit from 100 to about 1200 Me. 

M.F. 


Ate- 12445 

PHASED ARRAY TYPE SCANNING OF A LASER BEAM. 

A. Korpel (Zenith Radio Corp., Chicago, 111.). 

TFEE, Proceedings , vol. 53, Oct. 1965, p* 1666, 1667, 

Description of a method of angular scanning of a laser beam 
which makes use of the time coherence of laser light to form a 
multiple beam phased array. The basic structure consists of 2 
parallel mirrors, with amplitude reflectivities R^ and R^ and 
aperture D, separated by a distance L. A beam of laser light of 
diameter d enters the left mirror under an angle A through a hole 
in the mirror coating. By multiple reflections a system of parallel 
beams is formed, each of diameter d (neglecting diffraction) and 
separation s — 2L sin A* In order to avoid resonant entrance condi- 
tions, care is taken that the beams do not overlap. The direction 
of the resultant (fax-field) beam depends on the relative phase be- 
tween neighboring near-field beams and can be made to vary by 
varying the optical path length L. It also appears possible to use 
a second mirror system to produce a phased array of near-field 
line sources from the single line generated by the first mirror. 

This would allow scanning in 2 dimensions. F.R.L. 


Ate- 12447 

CUTOFF OF RUBY LASER EMISSION BY PULSED IRRADIATION. 

D. M. J. Compton, R. A. Cesena, J. F. Bryant, and B. L. Gehman 
(General Dynamics Corp., General Atomic Div., San Diego, Calif.). 
IEEE, Proceedings , vol. 53, Oct. 1965, p. 1668, 1669. 6 refs. 

Contract No. AF 33(657 J-11696. 
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Demonstration that laser output from an optically pumped ruby 
is temporarily quenched by a quite small dose of radiation delivered 
in a pulsed manner. Pulses of electrons were used to provide, 
through a ruby laser rod, a radiation dose that consisted of electrons 
and brehmsstrahlung. The dose was measured using the adiabatic 
temperature rise in a thermistor placed at the same position as the 
laser rod. r d t 


A66-I2473 

PHOTOELECTRON STATISTICS FOR A PHOTOMULTIPLIER LIT 
BY COHERENT AND NON-COHERENT LIGHT - ULTIMATE SEN- 
SITIVITY LIMIT FOR OPTICAL RECEIVERS [STATISTIQUE DES 
PHOTOELECTRONS D'UN PHOTOMULTIPLICATEUR ECLAIRE 
EN LUMIERES COHERENTE ET INCOHERENTE - LIMITE ULTIME 
DE SENSIBILITE DES RECEPTEURS OPTIQUES ]. 

R. Marcy and J. Marguin (Compagnie Fran ? aise Thomson-Houston, 
Service d ! Etudes Techniques Avancees, Bagneux, France). 

(SocieV Franchise des Electroniciens et des Radioelectricie ns. 
Conference, Jan. 6, 1965, Paper. ) ' 

L'Onde Electnque, vol. 45, Sept. 1965, p. 1102-1109. In French. 

A study of the ultimate sensitivity limits for optical receivers 
and especially for photomultipliers. In order to measure the sen- 
sitivity limits of the 150 AVP and the 150 CVP tubes without trouble 
from thermal noise the receiver is cooled to the temperature of 
liquid nitrogen. In these circumstances when the level of the source 
is extremely weak the photoelectrons displaced from the photo - 
cathode appear at the output tube as discrete pulses distributed 
randomly in time. The counting of the number of pulses within a 
given time leads to a definition of the time probability for the emis- 
sion of photoelectrons. This measurement has been made using 
successively a conventional source in the form of a tungsten lamp 
and a laser. In these two cases the probability law found is a Poisson 
law. This result shows that the limit of sensitivity for an optical 
receiver is the same with a conventional source as with a laser. 

The latter can therefore form an emitting source of an optical cir- 
cuit which makes it possible to use the advantage of high coherence 
in the laser without being troubled by any loss of sensitivity which 
might have been thought inherent in the use of it. (Author) 


A66-12577 

p-n JUNCTION ELECTROLUMINESCENCE AND DIODE LASERS. 
Henry T. Minden (Sperry Rand Corp. , Sperry Rand Research 
Center, Sudbury, Mass.). 

IEEE Transactions on Parts. Materials, and Packaging , vol. PMP-1, 
Sept. 1965, p. 40-47. 41 refs. 

Observation of electroluminescence in forward -biased semi- 
conductor p-n junctions. The wavelength of the light varied with 
the material, and the efficiency was about 10%. Fabry-Perot diodes 
were observed to lase above threshold. This laser emission can be 
modulated simply by modulating the input current. The stimulated 
decay time was < 0. 2 jUsec. The additional facts that diodes have 
been made to amplify light, and that various cooperative and quench- 
ing effects have been observed in optically coupled chips are seen 
to suggest the use of diode lasers as computer elements. R.A.F. 


A66-12602 # 

DEPENDENCE OF THE POWER OUTPUT AND DURATION OF 
RUBY -LASER PULSES ON PUMPING [ZAVISIMOST' VYKHODNOI 
ENERGII I DLITEL'NOSTI GENERATSII RUBINOVOGO OKG OT 
NAKACHKI]. 

R. I. Gintoft and A. M. Sarzhevskii (Akademiia Nauk Belorusskoi 
SSR, Institut Fiziki, Minsk, Belorussian SSR). 

Akademiia Nauk BSSR, Doklady, vol. 9, Sept. 1965, p. 578-580. 

In Russian. 

Theoretical and experimental investigation showing that, to ob- 
tam maximum output power of a laser, there exist optimum pumping 
conditions. It is noted that an increase in pumping power will at a 
certain point decrease the output power, instead of increasing it. A 
mechanism explaining this change in output power and pulse duration 
is proposed. 


A66- 12623 

MODERN OPTICS. 

E. B. Brown (Perkin -Elmer Corp. , Norwalk, Conn. ). 

New York, Reinhold Publishing Corp., 1965. 645 p. 

$25. 

An extensive summary of essential facts about light and optical 
instruments and devices, including the laser and coherent light, is 
offered to mechanical, electrical, and chemical engineers. The 
complete physical background of geometrical optics is reviewed, 
and the various types of lens systems are covered in detail. All 
optical instruments are classified into a few fundamental types, 
and pupils and apertures are discussed on a practical level. An ex- 
position of image orientation in systems containing mirrors and 
prisms is given, and a considerable mathematical development is 
provided in the case of the Fourier transform analysis. An effort 
has been made to compile a comprehensive bibliography to enable 
individual readers to pursue in greater depth their specific interests 
in particular fields. X4 \a 


A66-12627 * 

NARROWING OF EMISSION BANDS OF A RUBY LASER WITH A 
COMPOUND RESONATOR [SUZHEN1E POLOSY IZLUCHEN1IA 
RUBINOVOGO LAZERA SO SLOZHNYM REZONATOROM]. 

F . A. Korolev and S. M. Mamedzade (Moskovskii Gosudarstvennyi 
Universitet, Kafedra Optiki, Moscow, USSR). 

Moskovskii Universitet, Vestnik, Seriia III - Fizika, Astronomiia, 
vol. 20, Sept. -Oct. 1965, p. 91, 92. In Russian. 

Use of a multiple light filter to narrow the emission bands of a 
ruby laser with a multiplex resonator. The method is based on the 
cancellation of excessive transmission maxima from each of the two 
simple light filters combined to form the multiple filter. R. A. F. 

A66- 12940 

POSSIBLE MATERIALS FOR SECOND HARMONIC GENERATION 
AND FOR LASER ACTION. 

C. B. van den Berg (N. V. Ronette Piezoelectrische Industrie, 
Laboratorium, Marum, Groningen, Netherlands). 

Physica Status Solidi, vol. 11, no. 2, 1965, p. 617-628. 33 refs. 

The possibility is discussed of obtaining laser action in the 
group of crystals of composition [Me(III)en3] X3 with some Me(III) *= 
Rh and/or Ir replaced by Cr(III); en * 1, 2 diaminoefhane. The op- 
tical properties are nearly independent of the nature of X. Large 
crystals of fine optical quality can be grown and the group contains 
centrosymmetric as well as piezoelectric crystals. Apart from the 
above possibility a second harmonic generating device is proposed 
consisting of a single-crystal plate comprising alternate layers of 
none entro symmetric [Rhj . x lr x en 3 ]X 3 and [Rhj _ x . a Ir x Co 0 en 3 ]X 3 . 
The Co(III)-ions act as SHG-active centers and the periodic array 
maintains coherence between the 2 0 ) -waves. The device is not 
limited to a specific crystallographic direction. There is no re- 
striction by the aperture effect for the case in which the fundamental 
frequency enters the device perpendicular and along a principal axis. 
Construction of this periodic array appears to be possible. (Author) 


A66- 12975 

LASER-CREATED PLASMAS [PLASMAS CREES PAR UN LASER]. 

P. Nelson (Commissariat h l'Energie Atomique, Paris, France). 

IN: FRENCH SOCIETY OF PHYSICS, NATIONAL COLLOQUIUM 
OF THE PHYSICS OF IONIZED MEDIA, 1ST, TOULOUSE, FRANCE, 
MAY 28, 29, 1965 [SOCIETE FRANCAISE DE PHYSIQUE, COLLO- 
QUE NATIONAL DE PHYSIQUE DES MILIEUX IONISES, 1ST, 
TOULOUSE, FRANCE, MAY 28, 29, 1965]. [A66-12965 03-25] 

Journal de Physique , vol. 26, Aug. -Sept. 1965, p. 476-482. 18 

refs. In French. 

Experimental measurements of plasma production by a laser, 
producing good quantitative results leading to a theoretical inter- 
pretation. When the beam of a pulsed laser is focused on a metallic 
target, it makes a crater and produces an intense emission of ions, 
electrons, and X rays of a few kev. These phenomena are produced 
by the absorption of light by the skin effect. The beam of a pulsed 
laser focused in a gas forms a sphere of very opaque ionized gas. 
Ionization and absorption are due to multiphoton ionization. The 
hydrodynamics of the ball are studied. F. R. L. 
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A66- 13097 


AM-13978 

OBSERVATIONS ON THE EFFECTS OF FOCUSSING AN INTENSE 
BEAM OF LIGHT IN A GAS [OBSERVATIONS DES EFFETS DE LA 
FOCALISATION D» UN FAISCEAU LUMINEUX INTENSE DANS 
UN GAZl 

C. Breton, M. Capet, V. Chalmeton, D. Nguyen Quang, and R. 
Papoular (EURATOM and Commissariat h l'Energie Afomique, 
Groupe de Recherche* sur la Fusion, Fontenay-aux -Roses, Seine, 
France). 

IN: FRENCH SOCIETY OF PHYSICS, NATIONAL COLLOQUIUM 
OF THE PHYSICS OF IONIZED MEDIA, 1ST, TOULOUSE. FRANCE, 
MAY 28, 29, 1965 [SOCIETE FRANCA1SE DE PHYSIQUE, COLLO- 
GUE NATIONAL DE PHYSIQUE ntr* mtltfttx TONTSES, 1ST. 
TOULOUSE, FRANCE, MAY 28, 29, 1965]. [A66-12965 03-25] 

Journal de Physique , voL 26, Aug. -Sept. 1965, p. 490-493. In 
French. 

Light-induced discharges have been studied by time-resolved 
spectroscopy and photography. Experiments have been performed 
in nitrogen at pressures between 1 and 25 atm, with a neodymium- 
doped glass laser (L 06 M . 30 Mw). The emitted spectrum starting 
shortly before the breakdown and increasing during the laser pulse 
is a continuum covering the near uv and visible regions. Its shape 
does not depend noticeably upon the pressure or the beam intensity. 

{Author) 

A66-12980 

INTERACTION OF ELECTROMAGNETIC FIELDS DRIFTING WITH 
THE IONIZED GASES [INTERACTION DES CHAMPS ELECTRO- 
MAGNETIQUES GLISSANTS AVEC LES GAZ IONISES]. 

J. M. Rocard (Litton Industries, Inc. , Beverly Hills, Calif. ). 

IN: FRENCH SOCIETY OF PHYSICS, NATIONAL COLLOQUIUM 

OF THE PHYSICS OF IONIZED MEDIA, 1ST, TOULOUSE. FRANCE. 
MAY 28. 29. 1965 [SOCIETE FRANCAISE DE PHYSIQUE, COLLO- 
QUE NATIONAL DE PHYSIQUE DES MILIEUX IONISES. 1ST. TOU- 
LOUSE, FRANCE, MAY 28. 29, 1965]. [A66-12965 03-25] 

Journal de Physique , voL 26. Aug. -Sept. 1965, p. 497-504. 6 

refs. In French. 

Consideration of the importance of checking that the Lorentz 
forces used in traveling-wave accelerators have always the same 
direction, and that the magnetic induction is still important in spite 
of plasma loading. Some properties of traveling fields, due to a 
linear coil system fed by polyphased currents, are described 
briefly. In particular, the end effects, which appear as "bumps" 
in the profile of the magnetic induction along the accelerator axis, 
may cause a deceleration of the ionized gas jet. This situation, it 
is noted, can be avoided by a judicious configuration of the coil 
system. The interactions of the ionized gas with the field-producing; 
currents can introduce some instabilities which, in turn, react 
on the traveling field itBelf. These effects are avoided when the 
polyphased networks are tuned in a completely symmetric manner. 

M.M. 


A66-12994 

A CONSIDERATION OF THE BIOLOGICAL EFFECTS OF LASER. 

Alan J. McCartney (U.S. Army, Medical Research Laboratory, 

Div. of Biophysics, Fort Knox, Ky. ). 

Military Medicme , vol. 130, Nov. 1965, p. 1069-1077. 39 refs. 

Description of the physical properties of laser radiation, with 
an attempt to correlate these properties with observed biological 
effects. The effects are described with reference to intact animals , 
primate eyes, skin, and malignant tumors of animal and human 
origin. It is considered that within the present state of the tech- 
nology, laser radiation does not represent a lethal hazard to man. 

It is, however, capable of inflicting severe damage on the unprotected 
eye, and all due safety precautions should be observed. The rapid 
development of laser technology ensures an increasingly important 
role for the laser. In medicine, preliminary reports indicate 
promise in the fields of cellular research, cancer therapy, and 
ophthalmology. F. R. L. 

A 66- 12997 # 

OPTICAL DATA PROCESSING. 

W. B. Wrigley (Lockheed Aircraft Corp. , Lockheed -Georgia Co. , 
Research Laboratory, Marietta, Ga.). 

Lockheed Georgia Quarterly , vol. 2, no. 3, 1965, p. 8-13. 


Speculation on the extent that optical methods may be applied 
to the burgeoning field of data processing. Aspects of the storage 
of data and its manipulation are considered, and the advantages 
and capabilities of holographic techniques are indicated. The 
phenomenon of holography is described and illustrated through the 
production of a 3-D hologram. Another improved application of 
optical data processing techniques which is described concerns 
pattern recognition using matched filters; the fabrication and usage 
of matched filters is outlined, their selectivity is illustrated, and 
their advantages and shortcomings are pointed out. B.B. 

A 66- 13002 

INTERNAL SELF -DAMAGE OF RUBY AND Nd- GLASS LASERS. 

P. V. Avizonis and T. Farrington. 

Applied Physics Letters, vol. 7, Oct. 15, 1965, p. 205, 206. 

ARPA- supported research. 

Summary of data on internal bubble formation and cracking in 
the rods of Q-switched ruby and Nd-glass lasers. The damage was 
determined to be strictly due to laser light. The energy damage 
threshold - based on the appearance of bubbles inside the laser 
material on the first shot of a laser rod - was measured for both 
types of material. Damage in Nd-glass rods was due to platinum 
inclusions in the glass; the mechanism of internal damage to 
the rubies is not known. R.A.F. 


A66-13003 

PRESSURE -TUNED PbSe DIODE LASER. 

J. M. Besson, W. Paul {Harvard University, Cambridge, Mass.), 

J. F. Butler, A. R. Calawa, and R. H. Rediker (Massachusetts 
Institute of Technology, Lincoln Laboratory, Lexington, Mass.). 
Applied Physics Letters, vol. 7, Oct. 15, 1965, p. 206-208. 11 refs. 

Research supported by Harvard University; Contracts No. ARPA 
SD-88; No. Nonr-1866(10). 

Experimental observation of the shift to longer wavelengths with 
increasing hydrostatic pressure of the coherent and spontaneous 
emission from PbSe diode lasers. The position of the dominant cavity 
modes at each pressure is plotted vs pressure. The variation is 
nearly linear with a slope of -8. 50 x 10*^ ev/bar, which is believed 
to correspond to the pressure coefficient of the peak of the spontane- 
ous emission. This value is seen to be in substantial agreement 
with the pressure coefficient of -9 x 10*^ ev/bar of the optical absorp- 
tion edge. R.A.F. 

A66-13006 

THE POLARIZATION OF LIGHT FROM Nd 3+ -GLASS LASERS. 

Sun Lu and T. A. Rabson (William Marsh Rice University, Houston, 
Tex.). 

Applied Physics Letters , vol. 7, Oct. 15, 1965, p. 219, 220. 

Grant No. NsG-6-59. 

Polarization measurement, with a time resolution <1 p sec, of 
light from a glass laser doped with 2% Nd 3 + . The beam was split, 
into six identical components and an analysis made, using several 
polarization analyzers, a quarter -wave plate, and six photomultiplier 
detectors. Since no spatial variation in polarization across the cross 
section of the beam earn be measured with this technique, the polariza- 
tion reported can be considered the lower limit on the percent polar- 
ization of the light contained in any subarea of the beam’s cross sec- 
tion. Data indicate that the polarization of the 1.06-^i light emitted 
by a 2% Nd^ + -doped pulsed laser changes from spike to spike. The 
percentage of polarized light from the laser appears to increase 
with lower pumping energies. The measured Stokes' parameters 
and the percent polarization of successive output spikes are tabulated. 

R.A.F. 

A66- 13097 

ON THE FILAMENTS IN A TYPICAL LASER WITH PLANE PARAL- 
LEL MIRRORS. 

Helmut K. V. Lotsch (Northrop Corp. , Northrop Space Laboratories, 
Hawtho rne , Calif . ) . 

Zeitschrift fOr angewandte Mathematik und Physik , vol. L6, Sept. 

25, 1965, p. 704-706. 7 refs. 

Development of an expression for the intensity distribution which, 
in a Fabry-Perot interferometer, in the case of a large Fresnel num- 
ber, produces resonant waves. Based on the theoretical results, a 
model for the filament-form laser mechanism is produced for the pur 
pose of interpreting experimental observations. F. R.L. 
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A66-13135 


A66-13135 

THEORY OF MAGNETIC EFFECTS IN OPTICAL MASER AMPLI- 
FIERS AND OSCILLATORS. 

C. V. Heer and R. D. Graft (Ohio State University, Dept, of Physics 
Columbus., Ohio). 

Physical Review, 2nd Series, Section A , vol. 140, Nov. 15, 1965, 
p. A1088-A1104. 34 refs . 

Grant No. NsG-552. 

Development of a theoretical model for the behavior of an 
optical maser medium in a static magnetic field of arbitrary strength 
in the Z direction and in an electromagnetic field composed of travel- 
ing waves with both states of polarization and with both +z and -z 
directions. An integral formulation of a truncated phenomenologic 
density matrix is introduced to treat the degeneracy of the atomic 
energy levels within the natural width. This integral is an exact 
solution of the phenomenological differential equation for the density 
matrix which was introduced by Wilcox and Lamb. The inherent 
degeneracy in the electromagnetic field is included by treating the 
field in a classical manner. The integral formulation is iterated Lo 
yield the first- and third-order contributions to the electric polariza- 
tion vector P in a spatial element dr, and the electric field and the 
electric polarization are made self-consistent in this spatial element 
by using coefficients in Maxwell's equations which are slowly varying 
functions of position and time. Several specific cases are discussed. 

R.A.F. 


A 66- 13205 

MEASUREMENT OF THE ENERGY AND POWER OF LASERS. 

R. A. Valitov, Iu. A. Kalinin, and V. M. Kuz’michev. 

( Izmeritel 1 naia Tekhnika, May 1965, p. 37-41.) 

Measurement Techniques , May 1965, p. 438-443. 36 refs. Transla 

tion. 

Discussion of means for measuring the pulse energy and power 
of lasers under continuous operating conditions. Calorimeters and 
ponderomotive meters are currently being used, as are meters 
based on the photoelectric effect of radiation. Calorimetric meters 
are the most widely used, as they are simple to make and operate, 
are easy to calibrate, and can be employed as absolute energy and 
power meters. The use of calorimeters with solid absorbing -loads 
is apparently restricted to small and medium-energy lasers. Liquid 
calorimeters or ponderomotive meters are used to measure energy 
and power at high levels. High-level energy can also be measured 
by means of calibrated optical radiation attenuators. R.A.F. 

A66- 13233 

PHYSICAL FUNDAMENTALS OF LASERS [PHYSIKALISCHE 
GRUNDLAGEN DES LASERS]. 

H. Freitag. 

Internationale Elektronis che Rundschau, vol. 19, Jan. 1965, 
p. 11-14. In German. 

Explanation of laser operation for communications engineers. 

As the operation of lasers is based on laws of atomic physics with 
which the communications engineer is not necessarily familiar, 
some of the basic principles are presented in a manner expected to 
be understandable to the normal communications engineer. The 
concepts of population inversion and induced emission are introducec 
and the principal optical apparatus is described. R.A.F. 

A66- 13247 

INVESTIGATION OF A LASER TRIGGERED SPARK GAP. 

Winston K. Pendleton (USAF, Air University, Institute of Tech- 
nology, Wright-Patterson AFB, Ohio) and Arthur H. Guenther 
(USAF, Systems Command, Research and Technology Div. , 

Weapons Laboratory , Kirtland AFB, N. Mex. ). 

(American Nuclear Society, Meeting, Ann Arbor, Mich. , Apr. 1964, 
Paper. ) ~ " ~ 

Review of Scientific Instruments , vol. 36, Nov. 1965, p. 1546-1550. 

11 refs. 

The influence of parameters affecting the laser triggering of a 
high voltage electrical sphere-sphere gap has been experimentally 
investigated. Of primary interest was the delay time between ar- 
rival of the laser pulse and current flow across the gap. This delay 
was studied as a function of total laser beam power (0-80 MW); 
dielectric gas (SF^,, N^, air).; gas pressure (100-1400 torr); elec- 
trode spacing (0. 4-1. 5 cm); gap electric field (10-100 kV/cm); and 


focus point location between two 5 cm diam stainless steel spheres. 
Delay times less than 10 nsec were observed in SF^ at atmospheric 
pressure with corresponding low jitter. For the cases studied delay 
times varied inversely with the electric field, gas pressure, and 
focus point distance from the anode surface. Above a certain laser 
beam power the delay time was not a significant function of laser 
power for the range studied. Applications of laser triggering are 
discussed with a description of current and future research areas, 

(Author) 

A 66-13248 

LASER PHOTOGRAPHY OF HYPERVELOCITY PROJECTILES. 
Warren V. Trammell (General Motors Corp., Defense Research 
Laboratories, Santa Barbara, Calif.). 

Review of Scientific Instruments , vol. 36, Nov. 1965, p. 1551-1553. 

Description of a photographic system which is capable of taking 
photographs of hypervelocity projectiles in a free -flight range. The 
system consists of a Q-switched laser, a simple lens camera, and 
related triggering circuitry. The film size is 73 x 95 mm which 
permits an image -object ratio of two. Typical photographs of in-*^ 
flight projectiles traveling between 6.4 and 7.1 km/sec are presented. 

M.F. 

A66- 13260 

QUANTUM STATISTICAL DYNAMICS OF LASER AMPLIFIERS. 

A. E. Glassgold (New York University, New York, N.Y.) and 
D. Holliday (RAND Corp., Santa Monica, Calif.). 

Physics Letters , vol. 17, July 15, 1965, p. 249, 250. 5 refs. 

Army-supported research. 

Application of a quantum statistical procedure for analyzing 
radiation fields interacting with other systems to a model laser 
amplifier consisting of a single mode of the radiation field inter- 
acting with an exciting system of two- state pumping molecules 
and with a damping system of oscillators. The complete solution 
for the density matrix of the radiation field is derived for arbitrary 
initial fields, the essential step being the introduction of a particular 
complete set of orthogonal operators for expanding the density 
matrix. A.B.K. 

A 66-13278 * 

THE INFLUENCE OF CRYSTALLINE TEXTURE ON ELECTRON 
SPIN RESONANCE LINEWIDTHS IN SYNTHETIC RUBY. 

D. A. Curtis, C. J. Kirkby, and J. S. Thorp (Durham, University, 
Dept, of Applied Physics, Durham, England). 

British Journal of Applied Physics , vol. 16, Nov. 1965, p. 1681-1685. 

6 refs. 

Measurement of the widths of the - 1/2 to - 3/2 and - 1/2 to + 3/2 
transitions in synthetic vapor -phase ruby as a function of polar angle 
© for specimens showing different degrees of mosaic imperfection. 
Anisotropic line broadening was observed with maxima near © * 45°. 
The magnitude of the broadening was proportional to the mean mosaic 
misorientation giving an increase in total linewidth of up to two times 
for misorientations of less than 1°. M. F. 


A66- 13307 

NEODYMIUM GLASS LASER WITH SINGLE PULSE DURATION 
CLOSE TO THE UMIT. 

V. I. Malyshev, A. S. Markin, V. S. Petrov, I. 1. Levkoev, and 
A. F. Vompe (Akademiia Nauk SSSR, Fizicheskii lnstitut, Moscow, 
USSR). 

(ZHETF Pis'ma v Redaktsiiu , vol. 1, June 15, 1965, p. 11. ) 

JETP Letters , vol. 1, June 15, 1965, p. 159, 160. 7 refs. Transla- 

tion. 

[For abstract see Accession no. A66-10262 01-16] 

A66- 13308 

OBSERVATION OF A FAST PHOTOIONIZATION AUREOLE AND 
OF A CONCENTRATED LONG LIVED IONIZATION CLOUD DUE 
TO A SHOCK WAVE FROM A SPARK IN A LASER BEAM. 

G. A. Askar'ian, M. S. Rabinovich, M. M. Savchenko, and A. D. 
Smirnova (Akademiia Nauk SSSR, Fizicheskii lnstitut, Moscow, 
USSR). 

(ZHETF Pis'ma v Redaktsiiu , vol. 1, June 15, 1965, p. 18. ) 

JETF Letters, vol. 1, June 15, 1965, p. 162-164. Translation. 

{For abstract see Accession no. A66-10263 01-16] 
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A66- 13688 


AM-13310 

EFFECT OF A FOCUSED RUBY -LASER BEAM ON THE RUBY. 
T. P. Belikova and E. A. Sviridenkov (Akademiia Nauk SSSR, 
Fizicheskii Inatitut, Moscow, USSR). 

(ZHETF Pis'ma v Redaktaiiu , voL 1, June 15. 1965, p. 37.) 
JETP Letters, vol. 1. June 15, 1965, p. 171, 172. Translation. 
(For abstract see Accession no. A66-10265 01-16] 


A66-13431 

NEODYMIUM -GLASS LASER WITH PULSED Q SWITCHING. 

N. G. Basov, V. S. Zuev, and Iu. V. Senatskii (Akademiia Nauk 
SSSR, Fizicheakii Institut, Moscow, USSR). 

(ZHETF Pis’ma v Redaktsiiu , vol. 2, July 15, 1965. p. 57. ) 

JETP Letters , vol. 2, July 15, 1965, p. 35, 36. Translation. 

[For abstract see issue 24, page 3597, Accession no. A65- 36826] 


A66-1331 1 

ATOMIC BEAM LASERS. 

N. G. Basov and V. S. Letokhov (Akademiia Nauk SSSR, Fizi- 
cheskii Insiiiui, Moscow, USSR). 

(ZHETF Pis’ma v Redaktsiiu . vol. 2, July 1, 1965, p. 6.) 

JETP Letters , vol. 2, July 1, 1965, p. 3-5. 7 refs. Translation. 
[For abstract see Accession no. A66-10448 01-16] 


AM- 133 13 

LASER WITH RADIATION DIAGRAM OF DIFFRACTION WIDTH. 
A. L. Mikaelian, A. V. Korovitsyn, and L. V. Naumova. 
( ZHETF Pis’ma v Redaktsiiu, vol. 2, July 1, 1965, p. 37.) 
JETP Letters , vol. 2, July 1, 1965, p. 22-24. Translation. 

[For abstract see Accession no. A66-10450 01-16] 


AM-13325 

MULTIREFLECTOR FABRY -PEROT LASER RESONATORS. 

Nobuaki Kumagai. Masanori Mat Sahara, and Hiroki Mori (Osaka Uni- 
versity, School of Engineering, Osaka, Japan). 

Electronics and Communications in Japan , vol. 47, July 1964, 
p. 12-21. 5 refs. Translation. 

Theoretical analysis of the oscillation characteristics of 
multireflector Fabry-Perot lasers with three or more reflectors. 

The practical design problem of constructing a laser resonator 
with optimum suppression of unwanted modes is discussed. Equiva- 
lent circuits of the laser resonator are presented. As a design 
example, the He-Ne gas laser is discussed; it provides optimum 
suppression of all but one axial mode. R.A.F. 


AM- 13327 

RELAXATION OSCILLATION IN SOLID-STATE MASER DUE TO 
MAGNETIC -FIELD MODULATION. 

Shuichi Hayasaka and Humio In aba (Tohoku University, Research 
Institute of Electrical Communication, Sendai, Japan). 

Electronics and Communications in Japan , vol. 47, July 1964, 
p. 55-57. 5 refs. Translation. 

Observation. of unusual, high-power, relaxation-oscillation 
phenomena in a multilevel solid-state ruby maser by modulating 
the magnetic field. For this purpose, an alternating magnetic 
field was superimposed on the dc magnetic field and CW pumping 
power was applied. A block diagram of the maser system is given. 

A spectrogram of the relaxation-oscillation waveform is included. 

R.A.F. _ 


AM- 13477 

PERIODIC VARIATION OF THE QUALITY FACTOR OF THE 
CAVITY Or a He-Ne GAS LASER BY MEANS OF A VIBRATING 
QUARTZ - MODULATION OF THE LIGHT BEAM [VARIATION 
PERIODIQUE DU COEFFICIENT DE QUALITE DE LA CAVITE 
D' UN LASER A GAZ He-Ne A L» AIDE D 1 UN QUARTZ VIBRANT 
MODULATION DU FAISCEAU LUMINEUX]. 

Norbert Segard, Jean Pouliquen, Emmanuel May, and Francis 
Lafitte (Lille, Universite, Faculte des Sciences; Institut Super ieur 
d* Electronique, Lille, France). 

Academie des Sciences (Paris), Comptes Rendus , vol. *261, no. 17, 
Oct. 27, 1965, p. 3328, 3329. In French. 

Experimental investigation in which an optically polished 
quartz was introduced into the cavity of a He-Ne gas laser and was 
excited by an electric signal at a frequency of 100 kc. Modulation 
of the light beam emitted by the laser ensued. The modulation 
process of the coherent light beam emitted by the He-Ne laser is 
described as being of the narrow -band type. Due to the fact that 
the modulating device was placed inside the cavity, the light beam 
maintained its weak divergence. M.M. 


AM* 13478 

PREPARATION AND STUDY OF SINGLE CRYSTALS OF THE 
DOUBLE MOLYBDATES OF SODIUM AND THE RARE EARTHS 
IN VIEW OF THEIR USE AS LASER MATERIALS [PREPARATION 
ET ETUDE DE MONOCRISTAUX DE MOLYBDATES DOUBLES DE 
SODIUM ET DE TERRES RARES, EN VUE DE LEUR UT ILIS ATION 
COMME MATERIAUX "LASERS"]. 

Rudolf Heindl, Fran^oise Damay, Roger Der Agobian, and Jean 
Loriers (Centre National de la Recherche Scientifique, Labor atoire 
Central de Telecommunications, France). 

Academie des Sciences (Paris), Comptes Rendus , vol. 261, no. 17, 
Oct. 27, 1965, p. 3335-3338. In French. 

Description of a method for the preparation of single crystals 
of the double molybdates NaLn (MoO^) 2 (where Ln designates one 
of the rare earth elements), in particular double molybdates of 
sodium and lanthanum doped with praseodymium, neodymium or 
terbium. Following the preparation of simple molybdates by fritting, 
the double molybdates were obtained by crystallization in a flux and 
were used in the synthesis of single crystals, in accordance with Czo- 
chralski 1 s method. The properties of the crystals thus obtained 
are described including the melting point, density, crystalline 
parameters, and absorption and fluorescence spectra. The neo- 
dymium-doped single crystals were successfully used to obtain the 
laser effect. M.M. 


AM-13376 # 

ON OBSERVATIONS OF THE UPPER ATMOSPHERE BY RUBY 
LASER. 

JCyoshi Nishikori, Tooru Ishida, Kenji Uchikura, Kooji Muranaga, 
Masaru Ichinose, Yoshihisa Masuda, Takeshi Nagatake, Motokazu 
Hirono, and Takashi Igarashi. 

Radio Research Laborato ries. Journal, vol. 12, July 1965, p. 213- 

222. 7 refs. 

Summary of preliminary observations of the upper atmosphere 
carried out (in Japan) in March, 1965, with the aid of a normal- 
pulse laser-beam transmitter. An electronic counter was used to 
obtain height distributions of the scattered laser light and the ex- 
ternal noises. The relation between the height distributions and the 
weather, the detectable altitude range of scattered laser echoes, 
and the use of laser light in tropospheric observations are discussed. 

A.B.K. 


A 66- 13688 

HIGH-PERFORMANCE WEATHER RADAR. 

R. L. Robbiani (U.S. Army, Electronics Command, Electronics 
Laboratories, Meteorological Div. , Ft. Monmouth, N.J.). 

IEEE Transactions on Aerospace and Electronic Systems , vol. 
AES-1, Oct. 1965, p. 185-192. 

A maser preamplifier designed into an X-band weather radar 
set (AN/MPS-34) increased the radar's sensitivity by 12.5 db to an 
overall 118.5 dbm. Many low -performance, obsoleted sets could 
be converted to a high-performance system through the inclusion 
of a maser. A qualitative discussion of the maser’s operation 
is presented, and the quantitative effects of the maser low noise 
temperature on the radar's overall noise figure is derived. The 
meteorological targets not previously detectable are analyzed, 
and anticipated target detection is forecast. (Author) 
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A66- 13694 


A66-13694 

SAFETY WITH LASERS. 

Harrison A. G. Stone (Secretariat for Electronic Test Equipment, 
New York University, New York, N.Y.). 

Ordnance , vol. 50, Nov. -Dec. 1965, p. 315-318. 

Discussion of potential hazards inherent in lasers, with sug- 
gestions for safe handling of these devices. It is pointed out that 
the output of even a weak laser can readily be 100,000 times as in- 
tense as that of the surface of the sun. It is considered that bio- 
logical effects of high-energy microwave radiation, X rays.y rays, 
and other radioactive emissions are the most similar to the effects of 
lasers. Skin and eye damage, and deep visceral lesions are among 
the effects of exposure to laser activity which have been observed in 
humans and animals. Adequate training, use of nonglossy surfaces 
in work areas, periodic ophthalmic examination, use of goggles, and 
proper work habits are said to be the best ways of avoiding injury. 

It is emphasized that accurate knowledge of the subject is still very 
limited. Because energy densities of 5 x 10-6 joule/cm 2 reaching the 
eye in pulses as short as 200 fisec can damage parts of the retina, a 
maximum exposure of one tenth this critical value has been proposed. 

F. R. L. 

A66- 13743 

INCORPORATION OF A LASER INTO THE ARM OF AN INTER- 
FEROMETER FOR MEASUREMENT OF TRANSIENT PHASE 
CHANGES. 

Edward Thornton (Illinois Institute of Technology, Research 
Institute, Chicago, 111. ). 

Journal of Applied Physics , vol. 36, Nov. 1965, p. 3539-3541. 

6 refs. 

Research sponsored by the Illinois Institute of Technology. 

An interferometer is described in which a He-Ne laser has 
been introduced into one of the arms to act as a coherent light 
source, eliminating the use of a beam splitter and making more 
efficient use of available light. The interferometer has been used 
with 0. 63 - n laser light to observe the fringe shift produced in a 
small transient plasma with submicrosecond time resolution. Elec- 
tron densities of the order of 10l5/ crn 3 over a path length of 15 cm 
were measured, close to the sensitivity limit for the unrefined ex- 
perimental setup. The use of a laser source with long light paths 
and narrow beam width gave good discrimination against plasma 
light. (Author) 

A66- 13744 

PERFECTION OF RUBY LASER CRYSTALS. 

L. S. Birks, J. W. Hurley, and W, E. Sweeney (U. S. Naval Re- 
search Laboratory, Washington, D.C.). 

Journal of Applied Physics , vol. 36, Nov. 1965, p. 3562-3565. 

6 refs. 

Ruby laser crystals grown by three different methods have been 
examined by X-ray topography and double-crystal rocking curves. 
Flame-fusion grown material is the least perfect. It usually has a 
few zones per centimeter that are tilted from the general matrix by 
1 to 2 min of arc; the angular range of misorientation within the 
matrix is about 20 to 30 sec of arc. Flux grown ruby is intermediate 
in perfection with few or no gross imperfections and angular mis- 
orientation of 15 to 20 sec of arc. The most perfect ruby is grown 
by the Czochralski method. No gross imperfections have been ob- 
served; the angular misorientation is about 5 sec of arc over mm 
sized areas and 10 sec of arc over cm sized areas. (Author) 

A66-13753 

SEMICONDUCTOR SURFACE DAMAGE PRODUCED BY RUBY 
LASERS. 

Milton Birnbaum (Aerospace Corp., El Segundo, Calif.). 

Journal of Applied Physics , vol. 36, Nov. 1965, p. 3688, 3689. 

6 refs. 

Contract No. AF 04(695)-469. 

Discovery of a new effect - a system of parallel straight lines’ - 
in the surface damage produced in semiconductors with a ruby laser. 
Regular patterns of cracks were also observed in the damaged areas 
of most semiconductors. The parallel grooves are considered to be 
probably the result of diffraction effects which occur in the neigh- 
borhood of the focal spot of a lens. It is considered that the regular 
crack patterns for a GaAs sample are related to the cleavage 
habits of semiconductors. RAF 


A66- 13874 w 

CdS OPTICAL GENERATOR DURING TWO -PHOTON EXCITATION 
BY A RUBY LASER (OPTICHESKII GENERATOR CdS PRI DVUKH- 
FOTONNOM VOZBUZHDENII RUBINOVYM LAZEROM], 

V. K. Koniukhov, L. A. Kulevskii, and A. M. Prokhorov (Akade- 
miia Nauk SSSR, Fizicheskii Institut, Moscow, USSR). 

Akademiia Nauk SSSR, Doklady , vol. 164, Oct. II, 1965, p. 1012- 
1015. 16 refs. In Russian. 

Description of the main characteristics of a CdS single -crystal 
optical generator during two-photon excitation by a ruby laser. The 
coefficient of two-photon absorption is determined at 300°K for 
various flux densities of the incident radiation. It is found that this 
coefficient is proportional to the density of the luminous flux and 
agrees in absolute value with theoretical estimates. Estimates are 
made of the inverse population and of the probability of nonradiative 
transitions. A.B.K. 


A66- 13885 - 

MEASUREMENT OF LASER RADIATION ENERGY [IZMERENIE 
ENERGII I Z LUC HE Nil A O. K. G. ]. 

A. A. Besshaposhmkov, A. E. Voloshin, and 1. Kh. Kuchuberiia 
(Gosudarstvennyi Komitet Atomnoi Energii, Fiziko-Tekhmcheskii 
Institut, Sukhumi, Georgian SSR ). 

Pribory i Tekhnika Eksperimenta , vol. 10, Sept. -Oct. 1965, 
p. 204-206. 10 refs. In Russian. 

Description of a device for measuring the output power of pulsed 
lasers in the range from 0. 01 to 10 joules. The device comprises a 
"rat nest" -type bolometer, a calibrated stable amplifier, and an 
oscilloscope that records the output signal. V. Z 

A66-13889 # 

INVESTIGATION OF THE TIME CHARACTERISTICS DURING THE 
GENERATION OF GIANT PULSES BY LASERS [ISSLEDOV ANIE 
VREMENNYKH KH ARAKTERIST IK PRI GENERATSII GIGANTSKIKH 
IMPUL'SOV OPTICHESKIMI KVANTOVYMI GENERATORAMI]. 

V. L. Broude, V. I. Kravchenko, and M. S. Soskin (Akademiia 
Nauk Ukrainskoi SSR, Institut Fiziki, Kiev, Ukrainian SSR). 

Pribory i Tekhnika Eksperimenta , vol. 10, Sept. -Oct. 1965, 
p. 207-210. In Russian. 

Description of a circuit set up for the study of the kinetics of 
giant pulse generation by lasers with prismatic shutters. The cir- 
cuit permits (1) observations and photographing of laser giant pulses 
at various operating modes of the oscillators, and (2) the investiga- 
tion of the relationship between the time -dependent variations in the 
Q factor of the resonator and the time -dependent development stages 
of the giant pulse being generated. V. Z. 

A66- 13890 # 

OPTICAL RESONATOR USING CYLINDRICAL MIRRORS WITH A 
VARIABLE RADIUS OF CURVATURE [OPTICHESKII REZONATOR 
NA TSILINDR1CHESKIKH ZERKALAKH S PERESTRAIVAEMYM 
RADIUSOM KRIVIZNY]. 

V. M. Klement 1 ev and lu. D. Kolomnikov (Akademiia Nauk SSSR, 
Sibir skoe Otdelenie, Institut Fiziki Poluprovodnikov, Novosibirsk, 
USSR). 

Pribory i Tekhnika Eksperimenta , vol. 10, Sept. -Oct. 1965, 
p. 210, 211. In Russian. 

Discussion of the operation of a laser using cylindrical mirrors 
with a radius of curvature that can be modified by bending the mir- 
rors in a special device. Operation of the resonator at a wavelength 
of 6328 A using 3 x 10-cm glass plates, 1 mm thick and coated with 
ZnS and MgF£, with a radius of curvature of about 3. 8 m, is de- 
scribed. V. Z. 

A66-13951 

EXCITATION AND INVERSION MECHANISMS IN GAS LASERS. 

W. R. Bennett, Jr. (Yale University, Sloane Physics Laboratory, 
New Haven, Conn.). 

New York Academy of Sciences, Annals , vol. 122, May 28, 1965, 
p. 579-595. 25 refs. 

USAF -supported research. 

Discussion of recent developments in the field of gas lasers. 
Modifications of the optical pumping and electron impact methods 
(two main excitation methods) are described, and radial profile and 
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saturation characteristics are analyzed. Possible high power three- 
level gas laser systems and the ionized noble gas lasers are studied. 
A schematic illustration is included of the experimental facility used 
to study the radial profile and saturation characteristics of the He- 
Ne User. B.B. 


AM-13952 

MODE CONFINEMENT AND GAIN IN JUNCTION LASERS. 

W. W. Anderson (Stanford University, Stanford, Calif.). 

IEEE Journal of Quantum F-lert mnir g . uni QF-l , Sept 1965. 
p. 228-236. 19 refs. 

Contract No. DA -2 8 - 04 3 -AMC- 00446(E). 

For a three Uyer dielectric sandwich, the center dielectric 
region must have a dielectric constant higher than the outer re- 
gions and some finite thickness for a wave to be "bound” to the cen- 
ter region. The transverse propagation constants for even TE modes 
have been calcuUted when the dielectric sandwich is unsymmetrical. 
The resultant field distributions are used to derive a formula for the 
gain of a junction laser of the form** (*j+ B^j/nR + f a 2^8 where 
the^^'s are the attenuation (or gain) constants associated with the 
various regions of the junction structure. Curves of P/nR, ^ , and 
g as a function of active region thickness are given from which the 
condition for laser oscillation or the net gain or loss per unit length 
of a given device may be found. (Author) 


A66-13953 

CYCLOTRON RESONANCE INTERACTION OF MICROWAVES 
WITH ENERGETIC ELECTRONS. 

J. L. Hirshfield, I. B. Bernstein (Yale University, Dept, of En- 
gineering and Applied Science, New Haven, Conn.), and J. M. 

Wachtel (Yale University, New Haven, Conn.). 

IEEE Journal of Quantum Electronics, vol. QE-1, Sept. 1965, 
p. 237-245. 25 refs. 

Grant No. NGR 07-004-028; Contract No. AF 19(628)-2448; NSF 
Grant No. GP-3161, 

Quantum mechanical and cUssical descriptions of microwave in- 
teraction with energetic electrons near cyclotron resonance which 
underlie the gain mechanism in the electron cyclotron maser are 
reviewed. Experimental studies designed to test the theory are 
discussed. A perturbation calculation is given which includes sys- 
tematically the effects of rf electric and magnetic forces and finite 
transit time for electrons in the TEqj, cavity used in the experiments. 
Nonlinear extensions of the theory which lead to estimates of the 
saturation level of this maser are discussed. (Author) 


A66-13954 

THEORY OF FM LASER OSCILLATION. 

S. E. Harris and O. P. Me Duff (Stanford University, Dept, of 
Electrical Engineering, Stanford, Calif.). 

IEEE Journal of Quantum Electronics, vol. QE-1, Sept. 1965, 
p. 245-262. 17 refs. 

Contract No. AF 33(657) -11144. 

The paper presents a detailed analysis of FM laser oscillation 
which includes the effect of arbitrary atomic lineshape, saturation, 
and mode pulling. Such oscillation is achieved by means of an 
intracavity phase perturbation, and is a parametric oscillation 
wherein the laser modes oscillate with FM phases and nearly Bessel 
function amplitudes. One principal idea is that of the competition 
between different FM oscillations. The effect of the intracavity 
phase perturbation is to associate a set of sidebands with each of 
the previously free -running laser modes. While the free -running 
laser modes experienced their gain from essentially independent 
atomic populations, the competing FM oscillations to a large extent 
see the same atomic population; and in cases of interest the strongest 
of these oscillations is able to quench the competing weaker oscilla- 
tions and establish the desired steady state condition. Results of 
the analysis include the follow in g; threshold and power output, 
amplitudes and phases of all sidebands, frequency pulling of the 
entire oscillation, time domain behavior, distortion, supermode 
conversion efficiency, and effect of mirror motion. Results of 
numerical application of the theory to a number of specific cases 
are given. (Author) 


AM-13955 

DETAILED EXPERIMENTS ON HELIUM-NEON FM LASERS. 

E. O. Ammann (Sylvania Electric Products, Inc., Sylvania Elec- 
tronics Systems Div, , Electronics Defense Laboratories, Mountain 
View, Calif. ), B. J. McMurtry, and M* K. Oshman (Sylvania 
Electric Products, Inc., Sylvania Electronics Systems Div., 
Electronics Defense Laboratories, Optics Dept., Mountain View, 
Calif.}. 

IEEE Journal of Quantum Electronics , vol. QE-1, Sept. 1965, 
p. 263-272. 13 refs. 

Research supported by the Sylvania Independent Research and 

L^vciOpiucuL rru^rAiii, 

Results are reported on the detailed measurements of the 
operating characteristics of an He-Ne FM laser oscillating at 6328^. 
Experiments were performed in both the "phase -locked" and the 
"FM" regions of operation, with particular emphasis on the FM 
region. In the phase -locked region, the pulsed output of the FM 
laser was observed and studied. In the FM region, measurements 
were made to study the laser power output, modulation index, and 
distortion (deviation from an ideal FM signal) as functions of the 
amplitude and frequency of the applied phase perturbation. Most of 
these experiments were performed under conditions of low laser 
excess gain (relatively few modes above threshold for the free- 
running laser); however, the results are useful for predicting the 
behavior of FM laser operation with larger excess gain. In addition 
to describing the practical operation of an FM laser, these experi- 
ments provide a check on the applicability of the FM laser theory of 
Harris and Me Duff . An exact quantitative comparison between theory 
and experiment was not attempted, but the qualitative agreement is 
very good. (Author) 

AM-13956 

CONTINUOUS-DUTY ARGON ION LASERS. 

E. F. Labuda, E. I. Gordon, and R. C. Miller (Bell Telephone 
Laboratories, Inc., Murray Hill, N.J. ). 

IEEE Journal of Quantum Electronics, vol. QE-1, Sept. 1965, 
p. 273-279. 9 refs. 

The problems associated with the construction of continuous - 
duty dc excited ion lasers are indicated. Two solutions to the 
thermal dissipation and ion bombardment problem which have been 
experimentally tested and appear promising are described. These 
involve the use of axial magnetic fields with high current, low pres- 
sure, constricted arcs in large bore tubing and the use of metal- 
walled discharge vessels. The influence of an axial magnetic field 
on the properties of an ion laser is discussed, and the optical power 
levels which have been obtained are given. (Author) 


A66- 13980 

LASER OSCILLATIONS AND SELF Q-SW1TCH1NG IN TRIPLY 
ACTIVATED GLASS. 

H. W. Gandy, R. J. Ginther, and J. F. Weller (U. S. Naval 
Research Laboratory, Washington, D. C. ). 

Applied Physics Letters, voL 7, Nov. 1, 1965, p. 233-236. 10 refs. 

ARPA-Navy- supported research. 

Description of the results of pulsed flash- lamp excitation ex- 
periments using confocal barium crown glass etalon triply activated 
with U02 2+ * Nd^+, and Yb 3+ at liquid nitrogen temperature. A 
series of pulse -excitation experiments was performed in which both 
the storage capacitor voltage and the Beries inductance of the flash- 
lamp circuit were varied to control the level as well as the time 
rate of optical excitation of the etalon. Typical results of these 
experiments are shown. It is noted that this series of experiments 
has indicated that, at the excitation level employed, it is possible to 
control the occurrence of optical oscillations in either or both ions 
by varying the rate and level of optical excitation of the etalon in 
spite of the fact that a radiationless energy transfer occurs from 
to Yb 3+ with a transfer time of about 120 M«ec. It is pointed 
out that in room -temperature excitation of these triply activated 
glass etalons, it has been possible only to Q-switch Nd 3+ using a 
slow rate of rise of excitation in which the maximum in the excitation 
pulse occurred about 2000 1* sec after pulse initiation. It would seem 
that the Nd 3+ stimulated emission is self Q- switched before it can 
transfer sufficient energy to Yb^+ to cause this ion to exhibit stimulat 
ed emission in what would be essentially a three- level mode of 
operation. M.M. 
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A66-13981 

STIMULATED BR1LLOUIN AMD RAMAN SCATTERING IN GASES. 

E. E. Hagenlocker and W. G. Rado (Ford Motor Co. , Scientific 
Laboratory, Dearborn, Mich. ). 

Applied Physics Letters, vol. 7, Nov. 1, 1965, p. 236-238. 14 refs. 

Discussion of the observation of stimulated Brillouin scattering 
in gases. Data are presented for nitrogen, but the effect has also 
been observed in argon gas. The velocity of sound calculated from 
the observed Brillouin frequency shift is compared with the velocity 
of sound calculated from known compressibility data. An ex- 
perimental and theoretical comparison of stimulated Brillouin and 
stimulated Raman scattering is made for hydrogen and nitrogen 
gases. It is noted that the pressure dependence of the Raman data 
deviates from that predicted by the simple theory. However, the 
general agreement of the data for the two stimulated effects implies 
that no large anomalous gain was observed. The properties of the 
giant pulsed laser used were: peak power ~ 10 Mw, beam divergence 
— 10" ^ rad, and frequency width ~. 008 cm"*. An amplifier with a 
gain of 10 was used with the laser to observe the stimulated Brillouin 
effect at the low-pressure points, M.M. 


A66- 13983 

HIGH-POWER BREWSTER WINDOW LASER AT 10.6 MICRONS. 

T. J. Bridges and C. K. N. Patel (Bell Telephone Laboratories, 

Inc. , Murray Hill, N. J. ). 

Applied Physics Letters, vol. 7, Nov. 1, 1965, p. 244, 245. 8 refs. 

Experimental investigation in which high CW power output 
(2 to 5 watts) and efficiency (2 to 5%) around 10. 6/i were obtained 
using a Brewster window laser with stationary gas fills of pure CC >2 
and also CO^ with N 2 . The seven laser lines observed belong to the 
P-branch of the 00^1 to 10°0 vibrational- rotational band of CC> 2 . 

Many of the lines could be obtained alone in a single longitudinal 
mode of the resonator. A significant increase in output was obtained 
on cooling the tube wall to -60°C. The following conclusions are 
reached: (1) pure CO z can give high power outputs and efficiencies 
(by gas laser standards) but both are improved by addition of N^; 

(2) output and efficiency are improved by cooling the gas. Analysis 
of the CO 2 laser showed that optical gain is approximately propor- 
tional to T - ^/^. In going from +40°C to -60°C a gain increase of 
about 1. 5 would be expected. This gain increase is consistent with 
the observed power increase of 2 to 3 times since the laser is 
working well above threshold; and (3) the experiments show the 
possibility of building a compact portable laser giving high output 
at a single frequency around 10. 6 fi . It is pointed out that such a 
laser could have applications, for example, in spectroscopy, 
communications, and nonlinear optics. M.M. 


A66-13984 

CW LASER ON VIBRATIONAL- ROTATIONAL TRANSITIONS OF CO. 
C. K. N. Patel (Bell Telephone Laboratories, Inc. , Murray Hill, 
N.J. ). 

Applied Physics Letters, vol. 7, Nov. 1, 1965, p. 246, 247. 8 refs. 

Discussion of precise measurements of V -R transition fre- 
quencies of the X^ E* state of CO (i0, 02 cm'^) obtained from an 
N 2 -CO system using a continuous gas flow laser scheme. The 
results warrant the conclusion that small but finite corrections are 
necessary to the previously published vibrational constants of 
X 1 E + of CO. A summary of the experimental results is tabulated. 
For each of the vibrational bands reported in laser oscillation, the 
lower J transitions were seen only when the interaction region was 
cooled with methanol at -78°C, while the high J transitions were 
seen only when the cooling was with water at — 15°C. The result is 
considered to be that expected from theoretical considerations. No 
laser action was detected until a faintly visible milky white glow 
emanated from the region close to the two and CO feed ports into 
the interaction chamber. The glow, at low CO pressure, extended 
to ~ 30-40 cm in the interaction region towards the pumping port. 

The length of the glow shortened (with brightness increasing) as CO 
pressure was increased. It is pointed out that the presence of the 
glow coincident with CW laser action in CO militates strongly against 
vibrational energy transfer as a possible excitation mechanism, 
because it is unlikely that excitation of CO by N£ will produce any 
visible radiation from the interaction region. M. M. 


A 66* 14059 # 

CONTROLLING THE EMISSION OF A GAS LASER [OB UPRAVLE- 
NII IZLU CHENIEM GAZOVOGO LAZERA]. 

L. N. Magdich. 

Radiotekhnika i Elektronika , vol. 10, Nov. 1965, p. 2070-2072. 

In Russian. 

Results of a quantitative investigation of the static characteris- 
tics of a gas-laser internal -modulation circuit realized with the aid 
of an electro-optical crystal inserted into the gas-faser resonator. 
The voltage dependence of the ratio between the radiation intensity 
reflected by the Brewster windows and the intensity passing through 
the electro-optical crystal is determined. It is shown that a sys- 
tem of maximum efficiency can be described by a condition relating 
the amplification factor of the mixture to the voltage on the crystal. 

A.B.K. 


A66-141 23 

MODERN LOW -NOISE DEVICES. 

L. S. Nergaard (Radio Corporation of America, RCA Laboratories, 
Princeton, N. J. ). 

IN: MODERN RADAR - ANALYSIS, EVALUATION, AND SYSTEM 
DESIGN. 

Edited by R. S. Berkowitz. 

New York, John Wiley and Sons, Inc. , 1965, p. 432-469. 115 refs. 

Consideration of low-noise devices, including low-noise TWT’s, 
parametric amplifiers, Adler tubes, tunnel-diode amplifiers and 
converters, masers, and lasers. The gain mechanism involved in 
each is discussed briefly, and the gain, bandwidth, and noise figure 
of each is described. The state of development of these devices 
is reviewed, and the problems incidental to the application of them 
are outlined insofar as present experience with them permits. It 
is noted that the paper is a 1964 revision of an earlier paper. B. B. 


A66-141 74 

FRACTURES PRODUCED IN GLASS BY A LASER BEAM [FRAC- 
TURES PRODUITES DANS LES VERRES PAR UN FA1SCEAU LASER] 
Jean Davit and Michel Soulie (Compagnie GeneVale d 1 Electricite^ 
de Paris, Centre de Recherches, Marcoussis, Seine -et-Oise, 
France). 

Academie des Sciences (Paris), Comptes Rendus , vol. 26l, no. 18, 
Nov. 3, 1965, p. 3567-3570. 5 refs. In French. 

Experimental investigation in which clearly established frac- 
tures were brought about in different kinds of glass by means of a 
laser. The laser operated on a wavelength of 1. 06 u . The types of 
glass investigated were neodymium-doped alkaline silicates and 
borosilicates. An interpretation is proposed to account for the frac- 
ture formation. M. M. 


A 66- 14273 

GENERATION OF LASER RADIATION BY DIRECT TRANSITIONS 
IN A SEMICONDUCTOR. 

V. L. Vinetskii and V. S. Mashkevich (Akademiia Nauk Ukrainskoi 
SSR, Institut Fiziki, Kiev, Ukrainian SSR). 

( Fizika Tverdogo Tela , vol. 7, June 1965, p. 1898, 1899.) 

Soviet Physics - Solid State , vol. 7, Dec. 1965, p. 1534, 1535. 

9 refs. Translation. 


A66-142 77 

MULTIMODE RESONATORS WITH A SMALL FRESNEL NUMBER - 
LOWEST -ORDER EIGENMODES. 

Helmut K. V. Lotsch (Stanford University, W. W. Hansen Labora- 
tories of Fhysics, Stanford, Calif.). 

Zeitschrift fi3 r Naturforschung , vol. 20a, Jan. 1965, p. 38-48. 50 
refs . 

The Fabry-Perot interferometer, the confocal and the spherical 
resonator systems are investigated. The lowest-order travfeling- 
wave type eigenmodes are calculated. Numerical values for the 
diffraction losses are given. The smallest diffraction losses are 
obtained for the general -type eigenmode of a confocal resonator 
system. The eigenfunctions of an open-walled resonator show a 
point of inflection as their characteristic feature. They are complex 
if the Fresnel number is finite. When calculated over appropriate 
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surfaces, their imaginary part, in the region close to the axis, 
decreases as F increases. In that region the waves resonate between 
the reflectors. -Towards the rim of the system the imaginary part 
increases rapidly as do the diffracted waves associated with the 
imaginary part. (Author) 


A66-1427B 

CONICAL EMISSION IN RUBY LASERS WITH EXTERIOR MIRRORS 
[KEGEJLFORMIGE EMISSION BE I RUBIN LAS ERN MIT AUSSEREN 
SPIEGEL^ 

D. ROss and P. MOckel (Siemens und Halske AG, Zentrallaboratonum, 
Munich, West Germany). 

Zeitschnft far Naturforschung , vol. 20a, Jan. 1965, p. 49-53. In 
German. 

Observation of an intensive reflection shaped like a hollow cone 
near the coherent center beam of a laser consisting of a polished 
ruby rod between two plane mirrors, when the axis of the rod was not 
parallel with that of the resonator. The apex angle of the cone in- 
creased as the angle between the two axes increased. It iB experi- 
mentally and analytically shown that the conical beam is formed by 
the total reflection from the polished surface of the ruby rod of 
those light rays which are diverted from the central beam by dif- 
fraction and scattering while passing through the resonator. 

R.A.F. 


AM-14290 

INVESTIGATION OF THE MODES OF A SHORT CONFOCAL RUBY 
LASER WITH A FIXED MIRROR [ UN TERS U CHUNG DER MODEN 
EINES KURZEN KONFOKALEN RUBIN LASERS MIT FESTEN 
SPIEGELN]. 

D. ROss, G- Gehrer, and W. Heinlein (Siemens und Halske AG, 
Zentrallaboratorium, Munich, West Germany). 

( Deutsche Physikalische Gesells chaft, Tagung, Munich, West 
Germany, Apr. 1964, Paper. ) 

Zeitschnft fOr Naturforschung , Ausgabe A, vol. 20a, Feb. 1965, 
p. 256-263. 7 refs. In German. 

Investigation of the position dependence of the emission -vs -time 
spectrum, the optical emission spectrum, and the superposition 
spectrum of modes of a confocal ruby laser in the near field, at 4 Gc. 
When inversion is restricted to the zone around the rod axis, lower- 
order transverse modes alternate with degraded eigenf requencies , 
and the emission is unstable. At higher pumping energy levels, 
the emission - in the form of transverse modes of the highest order 
is distributed over the entire cross section of the rod; the spectrum 
covers a wide band and is no longer degraded. The thermal shift of 
the lines during the laser pulses causes the frequency of the emission 
at a particular point to vary with time. Consequently, a particular 
mode can exist for only a short duration during a laser pulse. 

D.P.F. 


A66-14291 

HOLLOW -CONE SHAPED EMISSION OF MODES WHICH ARE 
TOTALLY REFLECTED IN NEODYMIUM- GLASS LASERS 
[HOHLKEGE LF ORMIGE EMISSION TOTALREFLEKTIERTER 
MODEN IN NEODYM-GLASLASERNj. 

D. ROss (Siemens und Halske AG, Zentrallaboratorium, Munich, 
West Germany). 

Zeitschrift far Naturforschung , Ausgabe A, vol. 20a, Feb. 1965, 
p. 264-266. In German. 

Investigation of the spatial distribution of the preferential emis- 
sion of various types of neodymium -glass lasers with plane -parallel 
mirrors at each end and a polished circumference at which there is 
total reflection. It was found that such lasers emit radiation with 
a hollow-cone configuration which typically have apex angles of 6 to . 
14°. Each type of mode has four hollow cones with the same opening 
but with different apices. Inasmuch as totally -reflecting modes have 
a low threshold, the axial modes from ruby lasers with open Fabry- 
Perot resonators were completely supressed. If total reflection is 
prevented by roughening the circumference of the rod or - better 
yet - by surrounding it with an uneven boundary layer, this results 
in a selection of the axial modes and the emission of sharply direc- 
tional olane waves. D.P.F. 


A66-143ZB 

LIGHT MIXING IN FINITE PLASMA VOLUMES [LICHTMISCHUNG 
IN ENDLICHEN PLASMAVOLUMEN]. 

A. Salat (Institut fur Plasmaphysik GmbH, Garching, West 
Germany). 

Zeitschrift fflr Naturforschung , Ausgabe A, vol. 20a, May 1965, 
p. 689-695. 12 refs. In German. 

EURA TOM- supported research. 

A third-order scattering process of laser light in a fully ionized 
plasma is considered, extending previous work by Kroll, Ron, and 
Rostoker. Two laser beams may cause the plasma to oscillate 
with ^datively high amplitude if the difference of th^ir frequencies 
approaches the electron plasma frequency. The light of either one 
of the beams or of a third beam may be scattered by the induced 
fluctuations. The plasma is described macroscopically by a cold 
electron fluid. Special emphasis is given to the finite dimensions 
of the scattering volume. The results give detailed information 
about the angular width and intensity of the scattered light. Marked 
differences in the use of a two and a th’ree laser system are pointed 
out, the former giving less intensity, the latter being more difficult 
to realize experimentally. (Author) 


A 66- 14330 

MODE SELECTIVE CHARACTERISTICS OF A PLANE -PARALLEL 
DIELECTRICAL PLATE AS THE REFLECTOR FOR A LASER 
RESONATOR [MODENSELEKTIVE EIGENSCHAFTEN EINER 
PLANPARALLELEN DIELEKTRISCHEN PLATTE ALS REFLEKTOR 
EINES LASERRESONATORS]. 

G. Gehrer and D. ROss (Siemens und Halske AG, Zentral labor atorjunr 
Munich, West Germany). 

( Deutsche Physikalische Gesells chaft, Tagung, Dflsseldorf, West 
Germany, 1964, Paper. ) 

Zeitschnft fJr Naturforschung , Ausgabe A, vol. 20a, May 1965, 
p. 7 01-705. 8 refs. In German. 

Analysis of the strong axial and transverse mode selectivity 
exhibited by a reflector of a laser resonator which has the resonance 
characteristics of a dielectrical standard. Generally speaking only 
those modes occur which are modes for the standard itself. The 
temperature dependence of the amplifying lines in a Yuby laser is 
such that various successive modes may be emitted during the course 
of a single pump pulse. Using a plane -parallel glass plate as a 
reflector, it was hitherto possible to excite only one axial mode. 

D.P. F. 

A 66- 14331 

SPIKEFREE EMISSION OF A CONTINUOUS RUBY LASER [SPI- 
KEFREIE EMISSION EINES KONTINUIER LICHEN RUBINLASERS]. 

K. Gflrs (Siemens und Halske AG, Forschungslaboratorium, 

Munich, West Germany). 

Zeitschrift fgr Naturforschung , Ausgabe A, vol. 20a, May 1965, 
p. 740, 741. 10 refs. In German. 

Description of a technique for obtaining spikefree emission 
from a continuous ruby laser, based on (1) heavy doping of the ruby 
crystal (up to 0. 04% chromium), (2) the use of long crystals (57 mm) 
with spherical quasi -confocal mirrors, and (3) suitable symmetry 
for the pump radiation. It is shown that in order for heavily-doped 
lasers to operate satisfactorily they cannot be pumped by radiation 
impinging on one end of the laser rod, but must be pumped con- 
centrically to the rod circumference. In order to cool the laser 
rod, liquid nitrogen was used. Experiments with such an improved 
laser indicate that relatively spikefree operation may be achieved. 

D.P.F. 

A66- 14332 

MEASUREMENT TECHNIQUE FOR THE DETERMINATION OF THE 
RISE TIME AND THE OUTPUT POWER OF A SINGLE PULSE IN AN 
He-Ne LASER [EIN MESSVERFAHREN ZUR BESTIMMUNG VON 
EINSCHWINGZEITEN UND AUSGANGSLEISTUNG EINZELNER 
EIGENSCHW IN G UNGEN BEIM He -Ne -LASER J. 

W. Demtrflder and R. Kuhn (Freiburg, UniversitSt, Physikalisches 
Institut, Freiburg im Breisgau, West Germany). 

Zeitschrift far Naturforschung , Ausgabe A, vol. 20a, May 1965, 
p. 742, 743. In German. 

Description of a technique which can be used to determine the 
rise time and the pulse output power of an He-Ne laser and which 
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is based upon the use of a plate located in the resonant cavity be- 
tween the spherical mirrors to change the Q of this cavity at a vari- 
able rate between 0 and 15 kc. The time duration of the laser pulses 
is recorded on an oscillograph using an amplifier for secondary 
electrons. The average pulse duration is then related to the inter- 
ruption frequency of the plate in the resonator for different pumping 
levels . D. P. F. 

A 66- T 4334 

MEASUREMENT OF THE LOCAL ELECTRON TEMPERATURE 
AND ELECTRON DENSITY IN A 6 -PINCH BY MEANS OF THE 
SCATTERING OF A LASER BEAM [MESSUNG DER LOKALEN 
ELEKTRONENTEMPERATUR UND ELEKTRONENDICHTE IN 
EINEM t>-PINCH MITTELS DER STREUUNG EINES LASER- 
STRAHLS]. 

Hans -Joachim Kunze (Institut ftlr Plasmaphysik GmbH, Munich, 

West Germany), 

{ MQnchen, Technische Hochschulc, FakultSt far Allgemeine 
Wissenschaften, Diplom -Phys ike r. Dissertation, Dec. 11, 1964, ) 
Zeitschrift ftlr Natur for schung , Ausgabe A, vol. 20a, June 1V65, p, 
801-813. 31 refs. In German. 

EURATOM-supported research. 

The development of light scattering by a plasma as a diagnostic 
tool is reported, which allows the local measurement of electron 
density and electron temperature. After a resume of known 
theoretical results the feasibility of scattering experiments is 
discussed . The ratio of scattered radiation to plasma radiation 
is estimated. The experimental setup is described. Using fiber 
optics, it was possible to measure the whole spectrum of scattered 
light by one pinch discharge only. Several types of obtained spectra 
are modified by collective effects between the particles in the plas- 
ma. The building up of the satellite lines in the spectra is found as 
well as the existence of a small central line, as was predicted by 
the theory. Absolute calibrations of intensities also show the 
decrease of the scattering cross-section. From the spectra plasma 
Darameters could be derived. (Author) 

A66- 14363 * 

INTERACTION BETWEEN OPTICALLY CONNECTED LASERS 
BASED ON A GaAs p-n JUNCTION [ VZAIMODEISTVIE OPTICHESKI 
SVLAZANNY KH LAZEROV NA p-n-PEREKHODE GaAs]. 

N. G. Basov, lu. P. Zakharov, V. V. Nikitin, and A. A. Sheronov 
(Akademiia Nauk SSSR, Fizicheskii Institut, Moscow, USSR). 

Fizika Tverdogo Tela , vol. 7, Nov. 1965, p. 3460, 3461. In Russian. 

Investigation of circuits for optically connected lasers constructed 
on a GaAs p-n junction. In a study of a longitudinal and a transverse 
circuit it is found that in both cases the quenching efficiency is low, 
due to difficulties in accurately setting up the diodes on one base. 

It is found that the optical link between lasers can be improved by 
using diodes with two resonators, the directions of coherent radia- 
tion of which are mutually perpendicular. A. B. K. 

A 66- 14373 # 

LASER INTERACTION WITH A MERCURY SURFACE. 

Paul A. Silberg (Raytheon Co., Wayland, Mass.). 

Canadian Journal of Physics , vol. 43, Nov. 1965, p. 2078-2085. 

22 refs. 

To understand better the effects produced by the interaction 
of pulsed laser energy with materials, an experiment was per- 
formed with a light pulse from a ruby laser and a mercury sur- 
face. No visible arc was observed with the use of a 5 0-joule 
2.5-millisecond laser pulse; however, a mechanical impact was 
observed and photographed with a framing camera. From the still 
frames, an estimate of the impact energy was made. Several 
mechanisms were examined to account for the observed effect. A 
rapid vaporization process, producing a reaction force into the 
mercury surface, would seem to account for the observed phenome- 

(Author ) 

A 66* 14455 

IRRADIATION BY LASER EFFECT [IRRADIATION PAR EFFFT 
LASER]. 

J. Berthelot. 

Revue Gene rale d'E lectronique , vol. 19, Oct. 1965, p. 21-25. 

In French. 


Use of laser beams in the fields of biology and medicine to 
improve understanding of various vital processes. Numerous studies 
which have been made on the interaction of electromagnetic radiation 
with biological systems at low peak power levels, as compared with 
those which can be obtained from lasers, are discussed. The studies 
cover the regions of the interaction of monochromatic, relatively co- 
herent radiation, the application of lasers to the understanding of 
biological systems, the determination of possible hazards, the 
adaptation of laser devices to diagnostic medicine and therapeutics, 
and correlation of the biological effects with the effects on physical 
systems in order to comprehend various discussed factors. F. R. L. 


A66- 14500 

MODE OF A CONTINUOUS RUBY LASER WITH A FABRY-PEROT 
RESONATOR [MODEN DES KONTINUIER LICHEN RUBINLASERS 
MIT FABRY-PEROT-RESONATOR], 

Dieter Rflss (Siemens und Halske AG, Zentrallaboratorium, Munich, 
West Germany). 

Zeitschrift fJr Naturforschung , Ausgabe A, vol. 20a. Oct. 1965, 
p. 1348-1354. 6 refs. In German. 

Account of a long-term investigation of a large number of ruby 
lasers with plane -parallel mirrors at room temperature to determine 
their mode of operation. The threshold level was found to be the 
same as that for ruby lasers with confocal resonators, whereas the 
output of the confocal type is theoretically limited and even for high 
pumping levels is restricted to the fundamental mode. By using 
unsymmetrical configurations pure modes of up to the fourth trans- 
verse order may be selected. A 100-cps modulation frequency for 
the pumping light results in thermally modulating the mode fre- 
quencies, which for short rods of 25 mm in length is greater than 
the mode separation. Continuous ruby lasers with Fabry-Perot 
resonators are equivalent to gas refraction lasers with respect to 
beam concentration. Continuous ruby lasers are compared with 
pulsed lasers as regards frequency stability and it is shown that 
the latter are inherently more stable. D. P. F. 


A 66-14514 # 

PRODUCTION LASER WELDING FOR SPECIALIZED APPLICA- 
TIONS. 

K. J. Miller and J. D. Nunnikhoven (Garrett Corp. , AiResearch 
Manufacturing Co. , Los Angeles, Calif..). 

Welding Journal , vol. 44, June 1965, p. 480-485. 

This paper discusses use of the laser to weld intricate and 
critical subassemblies which are being incorporated into space 
vehicles and components. Also of interest to fabricators is the 
very apparent capability for this process to remove metal. Drilling 
holes 0.001 in. or less in diameter is a reality in even the highest 
melting temperature metals. Some researchers are reporting that 
laser welding is a practical joining method for wire and foil welding. 
Of particular interest is the capability of the process to fusion weld 
within thousandths of an inch to a glass ceramic seal obtaining a 
helium leaktight metallurgical bond without cracking or damaging 
the ceramic seal. One specific example of this type of welding is 
discussed and illustrated. (Author) 

A66-1451 7 # 

LASER BEAM WELDING ELECTRONIC - COMPONENT LEADS. 

A. R. Pfluger and P. M. Maas (Lockheed Aircraft Corp. , Lockheed 
Missiles and Space Co., Palo Alto, Calif.). 

( American Welding Society, Annual Meeting, 45th, Detroit, Mich . , 
May 4-8, 1964, Paper, ) 

Welding Journal, Research Supplement , vol. 44, June 1965, p. 264-s 
269-s. 13 refs. 

The basic objective of this study was to determine whether 
fusion welds could be made utilizing the light beam from a laser. 

The welds were to be such that they would be applicable to joining 
electronic-component leads. Several joint designs were investigated 
including cross -wire , cros s -ribbon, wire -to -ribbon, and parallel 
wire joints. Most of the investigation was concerned with nickel 
wire and ribbon. Weld evaluation by visual and metallographic ex- 
amination was performed and joint strength of parallel wire welds 
determined. Differences between laser welding and resistance cross 
wire welding are discussed, and how these differences influence 
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design of welded electronic circuitry is pointed out. It is suggested 
that other designs more suitable for laser welding be developed. 

(Author) 

AM-14531 

EXPERIMENTAL STUDY OF A PLASMA GENERATED BY FOCUS- 
ING A LASER BEAM IN AIR [ETUDE EXPERIMENTALE DU PLAS- 
MA CREE PAR FOCALISATION D*UN FAISCEAU LASER DANS 
L'AIR]. 

Francis Floux and Pierre Veyrie (Commissariat k l*Energie 
A tomique , Centre d’Etudes de Limeil, Service de Physique Generate , 
Villeneuve -Saint -Georges, Seine -et -Oise , France), 

Academie aes Sciences (Fari»), Compus Rcndus. vel. 261, 19. 

Nov. 8, 1965, p. 3771-3773. In French. 

Experimental investigation of the dimensions of a plasma result- 
ing from the action of a focused laser beam on air at atmospheric 
pressure and room temperature . A shock wave caused by the break- 
down of the gas under the effect of the focused laser beam is formed, 
and its principal effects are manifested during the first 120 nsec 
after the laser pulse discharge. The laser used had an energy output 
of 0.8 joules delivered in a 35 -nsec period. If breakdown of the gas 
(which absorbs 0.4 joules of energy) did not occur, the illumination 
at the point of focus would be of the order of 3 x lO^ 1 w/ cm^. The 
phenomena accompanying the breakdown were photographed with an 
electronic camera triggered by the laser pulse by means of a photo- 
diode and an amplifier. Two very distinct phases which were ob- 
served indicate that the process of plasma evolution is closely con- 
nected with the absorption of luminous energy during the course of 
breakdown. D.P.F. 

A44-14562 

USE OF LASERS FOR MICROCIRCUIT RESISTANCE TRIMMING. 
Joseph P. Segre (Raytheon Co. , Missile Systems Div. , Electro- 
Optical Systems Dept., Bedford, Mass.). 

IN: NATIONAL ELECTRONICS CONFERENCE, CHICAGO, ILL. , 
OCTOBER 25-27, 1965, PROCEEDINGS. VOLUME 21. 

[A66 -14553 05-09] 

Conference sponsored by the Illinois Institute of Technology, the 
Institute of Electrical and Electronics Engineers, Northwestern 
University, die University of Illinois, Argonne National Laboratory, 
Electronic Representatives Association, Scientific Apparatus 
Makers Association, the Society of Motion Picture and Television 
Engineers, Iowa State University, Marquette University, Michigan 
State University, the University of Minnesota, Purdue University, 
the University of Michigan, die University of Notre Dame, Ohio 
State University, and the University of Wisconsin. 

Chicago, National Electronics Conference, Inc., 1965, p. 48-51. 

Discussion of die possible use of lasers for trimming micro- 
circuit elements. The trimming of evaporated thin -film and silk- 
screened cermet-film resistors was attempted with CW and pulsed 
He-Ne, ruby, argon, and GaAs lasers. It is found that a ruby or 
neodymium -doped pulsed laser delivering at least 0.01 joules/pulse, 
and an argon type CW laser can be used for microcircuit trimming. 
In addition, future developments should make the GaAs laser suit- 
able for this function. P. K. 

A66- 14563 

LASER INDUCED MODULATION OF INFRARED RADIATION IN 
SILICON (LIMIRIS). 

R. A. DiCurcio, A. R. Riben, and A. A. Klebba (United Aircraft 
Corp. , Hamilton Standard Div., Electronics Dept., Windsor Locks, 
Conn. ). 

IN: NATIONAL ELECTRONICS CONFERENCE, CHICAGO, ILL. , 
OCTOBER 25-27, 1965, PROCEEDINGS. VOLUME 21. 

[A66-I4553 05-09] 

Conference sponsored by the Illinois Institute of Technology, the 
Institute of Electrical and Electronics Engineers, Northwestern 
University, the University of Illinois, Argonne National Laboratory, 
Electronic Representatives Association, Scientific Apparatus 
Makers Association, the Society of Motion Picture and Television 
Engineers, Iowa State University, Marquette University, Michigan 
State University, the University of Minnesota, Purdue University, 
the University of Michigan, the University of Notre Dame, Ohio 
State University, and the University of Wisconsin. 

Chicago, National Electronics Conference, Inc., 1965, p. 52-55. 

7 refs. 

USAF- supported research. 


Description of a contactless method for measuring the minority 
carrier lifetime in silicon, using the laser -induced (photo) modula- 
tion of IR transmission in silicon (LIMIRIS) effect. The basic prin- 
ciples underlying the method involve measuring the decay of injected 
carriers in the silicon. Experiments indicate that the use of a ruby 
laser yields measurements of the surface lifetimes, while the use 
of a neodymium -doped glass laser may also yield data on the bulk 
lifetime. Under appropriate conditions, the method should be ap- 
plicable to other semiconductors. F. K. 


A66-14533 

A GAS LASER SMALL PARTICLE DETECTOR. 

S. A. Schleusener (New Mexico State University, Dept, of Electrical 
Engineering, Las Cruces, N. Mex. ) and A. A. Read (Iowa State 
University of Science and Technology, Dept, of Electrical Engineer- 
ing, Ames, Iowa). 

IN: NATIONAL ELECTRONICS CONFERENCE, CHICAGO, ILL. , 
OCTOBER 25-27, 1965, PROCEEDINGS. VOLUME 21. 

[A66-14553 05-09] 

Conference sponsored by the Illinois Institute of Technology, the 
Institute of Electrical and Electronics Engineers, Northwestern 
University, the Unive rsity of Illinois , Argonne National Laboratory, 
Electronic Representatives Association, Scientific Apparatus 
Makers Association, the Society of Motion Picture and Television 
Engineers, Iowa State University, Marquette University, Michigan t 
State University, the University of Minnesota, Purdue University, 
the University of Michigan, the University of Notre Dame, Ohio 
State University, and the University of Wisconsin. 

Chicago, National Electronics Conference, Inc., 1965, p. 186-190. 
Research supported by the Iowa State Research Foundation, National 
Defense Education Act, and NSF. 

Description of the use of a low-gain He-Ne gas laser as a small - 
particle detector. The output of this laser is extremely sensitive 
to the presence in its optical cavity of particles as small as a few 
microns in diameter. Using Stokes’ settling law and layered sedi- 
mentation techniques {or a gaseous medium, the single -particle 
detection capability can be extended to obtain particle -size distribu- 
tions of given particulate samples. Very small particle concentra- 
tions can be used. Experience gained using a laser system in con- 
junction with these techniques is discussed. P.K. 


A 66- 14659 # 

A GaAs p-n JUNCTION LASER WITH A NONUNIFORM INJECTION- 
CURRENT DISTRIBUTION [LAZER NA p-n-PEREKHODE GaAs S 
NERAVNOMERNYM RASPREDELENIEM TOKA INZHEKTSII]. 

N. G. Basov, Iu. P. Zakharov, V. V. Nikitin, and A. A. Sheronov 
(Akademiia Nauk SSSR, Fizicheskii Institut, Moscow, USSR). 

Fizika Tverdogo Tela, vol. 7, Oct. 1965, p. 3128-3130, In Russian. 

Study of the distribution of injection current over the area of 
the p-n junction of a laser diode divided into two unequal parts. 

The emission spectra of the diode near the threshold are plotted 
for the case of equal injection-current densities in both parts of the 
diode and for the case of inhomogeneous excitation. The variation 
in the emission spectrum of the diode beyond the threshold during 
an increase in the injection current in the smaller part of the diode 
is ascertained. K * 


A66-1469? # 

AN EVALUATION OF LASER PERFORMANCE IN MICROWELDING. 
A. O. Schmidt, I. Ham (Pennsylvania State University, Dept, of 
Industrial Engineering, University Park, Pa. ), and T, Hoshi 
(Kyoto University, Kyoto, Japan). 

( American Welding Society, Annual Meeting, 46th, Chicago, PI. , 
Apr. 26-30, 1965, Paper.) 

Welding Journal, Research Supplement, vol. 44, Nov. 1965, 
p. 481 -s -488-s . 

Evaluation of some related parameters in laser welding, as 
regards laser performance and some feasible approaches to produc- 
tion applications . Conditions are established for obtaining satis- 
factory welds in 0.005-in. and 0.010-in. thick Type 302 stainless 
steel, as well as 0.005-in., 0.010-in., and 0.015-in. thick 18% Ni 
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maraging steel. It is thought that laser welding will permit an ex- 
tension and simplification of some conventional microwelding tech- 
niques; it is noted, however, that additional parameters for effective 
welding operations must be established by further research and ex- 
periments in order to make the laser a more useful tool, B.B. 


fast switching speed. Laser-inverter, laser-bistable, and a laser- 
monostabie circuit, representative of typical switching circuits that 
could be implemented with semiconductor lasers, are examined. 

The efficient quenching of a GaAs oscillator by means of a dual 
oscillator structure is described. M.L. 


A66- 14707 

THOMSON SCATTERING MEASUREMENTS OF MAGNETIC ANNULAR 
SHOCK TUBE PLASMAS. 

Richard M. Patrick (Avco Corp. , Avco-Everett Research Laboratory, 
Everett, Mass. ). 

Physics of Fluids, vol. 8, Nov. 1965, p. 1985-1994. 16 refs. 

Contract No. AF 49(638)-1483. 

Measurements of Thomson scattering from the plasma electrons 
created by high speed shock waves in a magnetic annular shock tube 
have been used to determine the electron density behind shock waves 
and some preliminary measurements of the electron velocity distribu- 
tion. A Q- switched ruby laser furnished the light beam which was 
scattered by the plasma electrons. A rotating quartz prism furnished 
the Q-switching of the optical cavity for the ruby laser, and rather 
long Q-switched pulses were obtained (between 10" 7 and 10"^ §ec 
duration). The power level during the Q-switched pulse was between 
30 and 100 mw. Rayleigh scattering from an air sample at various 
pressures was used to calibrate the power output of the laser and 
gave for all of the tests a simultaneous measure of the laser output 
power, while the Thomson scattering was being measured. The 
measurements of the electron density using the Thomson scattering 
and the plasma continuum intensities agreed within the scatter of 
the data. The electron temperature measurements obtained with 
the Thomson scattering showed that the electron temperature in- 
creased with increasing shock speed for a given initial condition. 

(Author) 

A66-14771 

JUNCTION HEATING OF GaAs INJECTION LASERS DURING 
CONTINUOUS OPERATION. 

M. H. Pilkuhn and H. S. Rupprecht (International Busines s Machines 
Corp. , Thomas J. Watson Research Center, Yorktown Heights 

N. Y. ). 

IBM Journal of Research and Developm ent, vol. 9, Sept -Nov 1965 

p. 400-404. 11 refs. 

DOD-ARPA-Navy-supported research. 

Discussion, for different cases, of the rise of the junction tem- 
perature during continuous operation of an injection laser that has 
been measured as a function of current. The dependence of the 
emitted light power on current is computed from the thermal data 
and compared with the experiment. The threshold current and the 
differential quantum efficiency for continuous operation are discussed. 

(Author) 

A66-14826 

LASER DIGITAL DEVICES. 

Walter F. Kosonocky (Radio Corporation of America, RCA Labora- 
tories, Princeton, N.J.). 

IN: SYMPOSIUM ON OPTICAL AND ELECTRO-OPTICAL 
INFORMATION PROCESSING TECHNOLOGY, BOSTON, MASS. , 
NOVEMBER 9. 10, 1964, PROCEEDINGS. [A66-14818 05-08] 
Symposium supported by the Professional Group on Electronic 
Computers of the Institute of Electrical and Electronics Engineers, 
the New England Section of the Optical Society of America, the 
Greater Boston Chapter of the Association for Computing Machinery 
and the Office of Naval Research. 

Edited by J. T. Tippett, D. A. Berkowitz, L. C. Clapp, C. J. 

Koester, and Alexander Vanderburgh, Jr. 

Cambridge, Mass., Massachusetts Institute of Technology Press 
1965, p. 269-304. 27 refs. 

Contract No. AF 30(6O2)-3169. 

Study of research work on laser digital devices. A simplified 
model is developed for targe signal response of laser materials, 
which was verified by spectroscopic measurements of saturable 
absorbers illuminated by outputs of ruby lasers, which are also de- 
scribed. The study results of two saturable absorbers are given: 

R transitions of an unpumped ruby crystal, and singlet transitions 
of phthalocyanine solutions. The applications of semiconductor 
lasers for digital devices are considered, and it is concluded that 
the semiconductor, current-injection lasers are ideal for this 
purpose because of their small size, high quantum efficiency, and 


A66-14827 

LIGHT AMPLIFICATION AND SWITCHING USING FIBER OPTICS 
AND LASER. 

N. S. Kapany, G. M. Burgwald, and J. J. Burke, Jr. (Optics 
Technology, Inc., Palo Alto, Calif.). 

IN: SYMPOSIUM ON OPTICAL AND ELECTRO-OPTICAL 
INFORMATION PROCESSING TECHNOLOGY, BOSTON, MASS. , 
NOVEMBER 9. 10, 1964, PROCEEDINGS. [A66-14818 05-08] 
Symposium supported by the Professional Group on Electronic 
Computers of the Institute of Electrical and Electronics Engineers, 
the New England Section of the Optical Society of America, the 
ureater Boston Chapter of the Association for Computing Machinery, 
and the Office of Naval Research. 

Edited by J. T. Tippett, D. A. Berkowitz, L. C. Clapp, C. J. 
Koester, and Alexander Vanderburgh, Jr. 

Cambridge, Mass.. Massachusetts Institute of Technology Press , 
1965, p. 305-320. 14 refs. 

Contract No. Nonr-4333(00) . 

Theoretical and experimental investigation of waveguide 
coupling between adjacent parallel fibers, as a means of transferring 
radiation from one element to another. Approximate expressions 
are developed for the degree of coupling between 2 closely spaced 
slabs and fibers. Such coupling effects are also demonstrated, and 
eat -length variation is studied as a function of the wavelength of 
the incident radiation. It is noted that photometric studies are 
being made in order to measure the relative intensities of 2 coupled 
fibers as a function of wavelength and it is shown that a high degree 
of modulation has been achieved. Further studies are going on of 
configurations that would provide waveguide coupling, not only for 
closely spaced passive fibers excited by an external source, but 
also between active fibers, such as fiber lasers. M.L. 

A66-14829 

LASER DEFLECTION AND SCANNING. 

R. V. Pole, R. A. Myers, H. Wieder, and E. S. Barrekette 
(International Business Machines Corp. , Thomas J. Watson 
Research Center, Yorktown Heights , N. Y. ). 

IN: SYMPOSIUM ON OPTICAL AND ELECTRO-OPTICAL 
INFORMATION PROCESSING TECHNOLOGY, BOSTON, MASS. . 
NOVEMBER 9, 10, 1964, PROCEEDINGS. [A66-14818 05-08] 
Symposium supported by the Professional Group on Electronic 
Computers of the Institute of Electrical and Electronics Engineers, 
the New England Section of the Optical Society of America, the 
Greater Boston Chapter of the Association for Computing Machinery, 
and the Office of Naval Research. 

Edited by J. T. Tippett, D. A. Berkowitz, L. C. Clapp, C. J. 
Koester, and Alexander Vanderburgh, Jr. 

Cambridge, Mass. , Massachusetts Institute of Technology Press, 

1965, p. 351-364. 15 refs. 

Consideration of a new approach to the deflection of laser light. 

In this technique, the laser beam is not actually deflected, but 
instead the laser is caused to emit in the desired direction at a 
given time. It is shown that for such a system to be realizable, the 
resonator must initially be capable of emitting light in a multiplicity 
of directions - i. e. , it must be directionally, or angularly degenerate. 
A single mode, or direction, is then chosen by lifting the degeneracy, 
thus permitting one mode to be favored above others. It is empha- 
sized that since a laser oscillator is a nonlinear device, mode 
selection is reduced to a perturbation problem and the energies 
needed to accomplish it may be relatively small. Described are a 
number of optical resonators that have a suitably high angular 
degeneracy, and some mode selection schemes, by means of which 
this degeneracy can be lifted, are discussed. It is concluded that 
there is reason for optimism about the possibility of laser deflection 
by means of multimode cavities with dynamic spatial filters. M.L. 

A66-14830 

LASER LIGHT REDISTRIBUTION IN ILLUMINATING OPTICAL 
SIGNAL PROCESSING SYSTEMS. 
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Justin Kreuxer (Perkin-Elmer Corp. , Norwalk, Conn. ). 

IN: SYMPOSIUM ON OPTICAL AND ELECTRO-OPTICAL 
INFORMATION PROCESSING TECHNOLOGY, BOSTON, MASS. , 
NOVEMBER 9, 10, 1964, PROCEEDINGS. [A66-14818 05-08] 
Symposium supported by the Professional Group on Electronic 
Computers of the Institute of Electrical and Electronic. Engineers, 
the New England Section of the Optical Society oTAmerica, the 
Greater Boston Chapter of the Association for Computing Machinery, 
and the Office of Naval Research. 

Edited by J. T. Tippett, D. A- Berkowitx. L. C. Clapp, C. J. 
Koester, and Alexander Vanderburgh, Jr. 

Cambridge, Mass. , Massachusetts Institute of Technology Press, 
1985, p. 365 - 369- 

Comparison of four methods of forming a laser beam of greater 
uniformity from a typical laser resonator. The four methods are: 

(l) the use of only the central region of the beam, which involves 
high energy losses; (2) apodixation, in which a spatial filter of non- 
uniform transmission is used to attenuate the bright central region 
of the beam more than the edge, and thus make the transmitted beam 
uniform; (3) a sum of spatial mode, of the proper relative phases 
and amplitudes, and (4) the use of a pair of aspheric elements, 
achieving uniformity at minimum energy loss. M.L. 


wavelength of light obtained from neodymium lasers (1.06 microns - 
L 17-ev photons). By defocusing the laser Ugh* beam, dose rates 
in excess of 1012 rads/sec (silicon) in 40 x 10“ 9 seconds over an 
area of 50 cm 2 have been obtained from a Q-switched 10 megawatt 
neodymium User. This greatly exceeds the maximum dose rate of 
10 11 rads/sec (silicon) over approximately 1 cm attainable from 
linear accelerators. A low energy pulsed User has been focused 
through a microscope to a spot size of 10 microns and used as a 
probe to generate ionization in selected regions of semiconductor 
devices. Individual transistors and monolithic integrated circuits 
have been investigated to determine the contributions of various 
regions of devices to the photocurrents observed at the device 
terminals. 


A^UDY^JF^CERTAIN CHARACTERISTICS OF A HELIUM-NEON 

LASER. 

F. A. Korolev, A. I. Odintsov, and V. *N. Mitsai 
(Optika i Spektroskopiia, voL 19, July 1965, p. - •) 

Optics and Spectroscopy, voL 19, July 1965, p. 36- 9. 

.ee issue 20, page 2968, Accession no. A65-3137S] 


A66-14I37 * 

ATMOSPHERIC BREAKDOWN LIMITATIONS TO OPTICAL MASER 

PROPAGATION. , M t . . 

Richard G. Tomlinson (Ohio State University, Dept, of Electrical 
Enginaering, Antenna Laboratory, Coluxnbua. Ohio). 

(National Bureau of Standards, Conference o n Atmospheric 
tions to Optical Propagation, Boulder, Co lo.» Mar. 18, 19 t 19 — t 


Paper.) , VT 

Journal of Research, Section D - Radio Science , vol. 69D, Nov. 

1965, p. 1431-1433. 

Contract No. AF 33(615)-2287. , 

Experimental investigation of optical maser-induced gas break- 
down. The dependence of breakdown in argon on pulse shape aa 
well as optical power density is illustrated. The data were selected 
to show a general correlation between the pulse shape and the time 
required to produce a breakdown. Deviation, of ±5 nsec from this 
relationship were observed. The breakdown in air exhibits gross y 
thf same characteristics as breakdown in argon, except that the 
dependence on pulse shape is more complex than that shown for 
argon. Breakdown data for air are also more erratic, apparently 
due to the complexity of the gas mixture . It is shown that air break- 
down by focused optical maser pulses is dependent on gas pressure, 
optical power density, focused spot size, and the temporal variation o 
optical power density. It appears that megawatt-type pulses of 10 
to 10-7 s e c duration should produce air breakdown at optical 
densities of about 10 10 watts /cm 2 if the cross-sectional area of th* 
optical maser beam is sufficiently large to produce negligible dif- 
fusion loss. M.M. 


THE USE OF LASERS TO SIMULATE RADIATION -INDUCED 
TRANSIENTS IN SEMICONDUCTOR DEVICES AND CIRCUITS. 

D. H. Habing (Sandia Corp. , Sandia Laboratory, Albuquerque, 

N. Mex. ). 

(Institute of Electrical and Electronics Engineers, Annual Confer - 
ence on Nuclear and Space Radiation Effects, 2nd. University of 
Michigan, Ann Arbor, Mich. , July 12-15, 1965 . Paper.J ^ 

IEEE Transactions on Nuclear Science, vol. NS-12, Oct. 1965, 
p. 91-100. 10 refs. 

AEC-supported research. 

Demonstration that a pulsed-infrared laser can be used as a 
relatively simple, inexpensive, and effective means of simulating 
the effects caused by intense gamma ray sources on semiconductors. 
Experimental results are presented which show that the transients 
induced in various typeB of silicon transistors when exposed to a 
neodymium laser are essentially identical to those obtained when 
the transistors are exposed to pulses of 25 Mev electrons from a 
Unear accelerator and 600 kvp Hash X-ray machine. Good agree- 
ment exists between the peak photocurrents obtained using these 
three sources over a dose range of 10* 1 to 10 4 rads. Calculations 
based upon published as well as experimental absorption data for 
siUcon show that energy deposition is very nearly uniform for the 


JrSdUlATED EMISSION OF PRASEODYMIUM IN CALCIUM 

rUNGSTATE. _ 4 „ . , . t p 

/. L. Bakumenko, G. S. Kozina, T. A Kostinskaia, E. P. 

Upachev, and E. S. Rvacheva. 

Ootika i Spektroskopiia, voL 19, July 1965, p. 1 * ) _ 

and^oectro.cop V , voL 19. July 1965, p. 68. Translation. 

P Description of the obtaining of laser oscillation m calcium 
tungstate crystal, activated with trivalent praseodymium. It is 
noted that the oscillations were studied in cylindrical samp es o 
about 5 mm diam and 40 mm length, with plane -parallel silvered 
ends. The luminescence spectrum of the crystal, in the visible 


SOME PROPERTIES OF LASERS FROM THE POINT OF VIEW OF 
THERMODYNAMICS. 

Iu. T. Maxurenko. . , ro , 

lOntika i Spektroskopiia, voL 19. July 1965. p. 156-158.) 

LI. andSpectroscopy , voL 19. July 1965. p. 85-87. Tr«.UUop. 
hL- .fc.traTaee i.auTjO, page 2969. Accession no. A65-31376J 


AM-14901 

ANALYSIS OF STIMULATED RAMAN SCATTERING IN WAVE- 
GUIDES. 

WilUam G. Wagner and Shaul Yatsiv (Hughes Aircraft Co., Re- 
search Laboratories, Malibu, Calif.). 

IEEE Journal of Quantum Electronics , vol. QE-1, Oct. 1965, p. 
287-294, 9 refs. 

Analysis of Stokes radiation, excited by a giant pulse radiation 
propagating along a rectangular waveguide. Equations are estab- 
lished and a olved for an arbitrary shape of the giant pulse . At high 
gains the stimulated radiation is emitted at all angles. The maxi- 
mum output is almost perpendicular to the exciting beam, and it 
decreases as the forward and backward directions are approached. 
Forward-backward ratios are sensitive to the detailed shape and 
magnitude of the laser pulse. The large forward -backward ratio 
for intense short laser pulses accounts for the observed results, 
which are illustrated for a square and a parabolic pulse. In prac- 
tice, a large number ol waveguide modes are simultaneously excited, 
resulting in intense excitation of vibrational modes in the medium, 
and enhancement of the inverse Raman effect and of anti-Stokes gen- 
eration. M.F . 


A66-14903 

BISTABLE TRAVELING -WAVE OSCILLATIONS OF ION RING 
LASER. 
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A66- 14904 


W. W. Rigrod and T. J. Bridges (Bell Telephone Laboratories Inc 
Murray Hill, N. J. ). ’ 

IEEE Journal of Quantum Electronics , vol. QE-1, Oct 1965 n 
298-303. 17 refs. * ’ 

Observation of both spontaneous and controlled one-way TW 
(traveling -wave) oscillations in a spherical-mirror ring resonator 
excited by an argon ion laser in its a 4879.90 A transition. The 
dc -excited argon ion laser in an optical ring resonator has been 
found to oscillate spontaneously in one circulatory direction, for 
all but a relatively narrow range of gain levels above threshold. 
Near threshold the TW oscillations occur in the direction opposite 
to that of the ionic drift motion, whereas at high excitation levels 
they can occur in either direction. The direction of TW oscilla- 
tions at any level can be controlled or switched, either by means 
of an external mirror or a weakly resonant loss element which can 
be tuned to favor either direction. The tendency of the ion ring 
laser to oscillate in a single direction is attributed in part to the 
Doppler shift associated with the ion drift velocity, and chiefly to 
its large natural iinewidth. Hoie widths burnt in the gain-velocity 
profile, which are significant in mode competition, usually exceeded 
the mode spacing of the resonator by large margins. Physical argu- 
ments have been advanced to show that, when such large hole widths 
prevail, and spatial cross relaxation depends only on ion motions, 
only running waves can oscillate in a ring resonator, and moreover 
they will all oscillate in the same direction. Close to threshold, 
the preferred direction for TW oscillations corresponds to that for 
which the gain profile is Doppler -shifted to longer wavelengths, 
possibly because of slightly smaller scattering losses. (Author) 


A66- 14904 

OUTPUT SPECTRA OF THE ARGON ION LASER. 

T. J. Bridges and W . W. Rigrod (Bell Telephone Laboratories. 

Inc., Murray Hill, N.J.). 

IEEE Journal of Quantum Electr onics, vol. QE-1 Oct 1965 n 
303-308. 17 refs. ‘ ' P ' 

The output spectra of an A+ laser in its A 4879.90 A transition 
has been observed at various levels above threshold, in a ring reso- 
nator, a two-mirror resonator of the same longitudinal mode spacing 
(107 Mc/s), and another two-mirror resonator of about three times 
that mode spacing. Oscillations were restricted to the fundamental 
(Gaussian) mode. The A+ laser spectra display three novel features, 
hitherto unobserved in the oscillation spectra of neutral-gas lasers 
which appear to stem, at least in part, from its large natural 
line width: (1) at moderate levels above threshold, the spectra are 
extraordinarily stable, and usually characterized by gaps of many 
mode spacings between oscillations; (2) above a critical level, oscil- 
lations occur in random sequence at all resonances, with violent 
amplitude fluctuations at each frequency; (3) the time-average en- 
velope of the unstable "multimode" oscillations exhibits three well- 
defined maxima, which give way to a single maximum at a higher 
excitation level. The line shift of the laser transition has been 
measured to within about 10 percent, by comparing oscillation fre- 
quencies at the center of symmetrical spectra in the two counter- 
circulating waves of the ring laser. (Author) 


A66- 14908 

AUTOMATIC FREQUENCY CONTROL OF A LASER LOCAL OS- 
CILLATOR FOR HETERODYNE DETECTION OF MICROWAVE - 
MODULATED LIGHT. 

Russell Targ and W. D. Bush (Sylvania Electric Products, Inc., 
Sylvania Electronic Systems Div. , Mountain View, Calif. ). 

Applied Optics , vol. 4, Dec. 1965, p. 1523-1527. 

USAF- supported research. 

Description of thd operation of an automatic frequency control 
system which tunes a laser local oscillator (LO) so as to seek, 
acquire, and track the frequency of an incoming laser signal, and 
automatically maintain a 2. 5-Gc frequency offset to permit the 
retrieval of microwave information. The feasibility and prac- 
ticability of using optical heterodyne detection for the demodula- 
tion of weak optical signals having microwave bandwidths are dem- 
onstrated. W p 


A66-14909 

MICROWAVE MODELS OF OPTICAL RESONATORS. 

P. F. Checcacci and A. M. Scheggi (Consiglio Nazionale delle 
Ricerche, Centro Microonde. Florence, Italy). 

Applied Optics , vol. 4. Dec. 1965, p . 1529-1533. 29 refs. 

USAF- supported research. 

Application of a scaling method to the study of the characteris- 
tics of a laser resonator. Experimental tests performed on a Fabry- 
Perot resonator with plane square mirrors operating in the X band 
are described. Measurements of frequency and quality factors of 
the resonator modes along with field distributions are reported and 
the results discussed. Particularly the close correlation between 
mirror deformations and field patterns is shown. M. F. 


A66-14919 

BEAM CHARACTERISTICS OF RUBY OPTICAL MASERS. 

T. S. Jaseja, M. K. Dheer, and D. Madhavan {Institute of Higher 
Technology, Dept, of Physics, Kanpur, India). 

Applied Optics , vol. 4, Dec. 1965, p. 1643-1647. 20 refs. 

With our experimental setup the output characteristics of ruby 
lasers have been studied. The photographic study was made to 
measure the beam divergence. From these measurements, the 
angular spread of the maser beam is obtained as 2. 4 x 10’ 4 rad, 
which is fairly close to the theoretical limit. At high input pumping 
energies, the beam divergence increases considerably. This is 
believed to be due to generation of more transverse modes. The 
light output from the maser is focused (by a lens of a long focal 
length) onto the photocathode of a photomultiplier tube. The output 
from the photomultiplier is then displayed on a spectrum analyzer. 

In this way, beat notes corresponding to simultaneous axial mode 
oscillations are obtained and studied. The Iinewidth of these beats 
is around 500 to 700 kc when the maser is operated near threshold. 
This is much smaller than it is possible to measure in a conven- 
tional maser. At high pumping powers, the Iinewidth increases up 
to 4 Me or so. (Author) 


A66- 14920 

BEAM DIVERGENCE MEASUREMENT FOR Q-SWITCHED RUBY 
LASERS. 

R. W. Waynant, J. H. Cullom, I. T. Basil, and G. D. Baldwin 
(Westinghouse Electric Corp. , Atomic Defense and Space Group, 
Surface Div. , Baltimore, Md. ). 

( Optical Society of America, Annual Meeting, 49th, New York 

N. Y. , Oct. 6-9, 1964 7J ' 

Applied Optics , vol. 4, Dec. 1965, p. 1648-1651. 

USAF- supported research. 

A technique is presented which makes use of photographic film 
to obtain quantitative measurements of the intensity distribution in 
a Q- switched laser beam. A gamma curve for XR (extended range) 
film has been made under Q- switched laser exposure conditions. 
Typical contours of intensity distribution from both rotating reflector 
and Kerr cell Q- switched laser systems are presented. Significant 
changes in the area of the intensity contours have been noted. These 
changes could result in large energy density errors in experimental 
results. Possible causes of these changes in intensity distribution 
are given. (Author) 


A66-14921 

TWO LENSES TO COLLIMATE RED LASER LIGHT. 

Daniel Malacara (Rochester, University, Institute of Optics, 
Rochester, N. Y. ). 

Applied Optics , vol. 4, Dec. 1965, p. 1652-1654. 5 refs. 

Research supported by the Inatituto Nacional de la Investigacio'n 
Cientifica of Mexico and the U. S. Army. 

Description of two lenses to collimate the light from a He-Ne 
laser, with focal ratios f/4 and f/2. 65. These systems have good 
spherical correction, and the coma is small. These lenses can 
be used as collimators or Objectives on a high precision inter- 
ferometer using red as well as yellow monochromatic light. 

M. F. 
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A66- 14981 


A66-14923 

A STUDY OF MODES IN A Br 2 -Ar LASER. 

K. K- Chow and T. B. Rama, c hand ran (Microwave Associates, Inc. , 
Burlington. Mass. ). 

Applied Optics , vol. 4, Dec. 1965, p. 1670, 1671. 5 refs. 

USAF- supported research. 

Discussion of laser action in a bromine -argon mixture. The 
output contains four lines, separated by 3. 92, 13. 90, 3. 78, and 
21. 60 Gc, each of which has width to support a number of cavity 
modes. Microwave beats are reported which can be identified as 
those between modes differing not only in longitudinal, but also in 
transverse, mode numbers. The number of beats observed totals 
to about one hundred. The experimental results agave beats in three 
groups, in comparison with the mode chart, the experimental results 
are plotted, in which the beats between modes are properly identified. 

M. F. 


A66.14924 

ELECTRODELESS EXCITATION OF He-Ne GAS LASERS. 

D. S. Smith. K. M. Baird, and W. E. E. Berger (National Re- 
search Council, Ottawa, Canada). 

Applied Optics , vol. 4, Dec. 1965, p. 1673, 1674. 

Study of electrodeless excitation of the discharge in a He-Ne 
gas laser tube. This excitation presents two attractive features 
when compared with internal electrode systems: mechanical sim- 
plicity due to the avoidance of seal-throughs, and absence of metal 
parts in the discharge with their attendant risk of contamination 
and sputtering cleanup. The application of the electrodeless ex- 
citation to voice transmission is discussed. M. F. 

A66-14972 # 

COHERENT LIGHT TRANSMITTED THROUGH OPTICAL FIBER. 
Ryuichi Hioki and Takeomi Suzuki (Tokyo, University, Dept, of 
Applied Physics, Tokyo, Japan). 

Japanese Journal of Applied Physics , vol. 4, Oct. 1965, p. 817. 

6 refs. 

Experimental investigation of the speckle pattern that appears 
during light transmission through an optical fiber. The Fraunhofer 
pattern of a transmitted laser light beam is presented. A fiber with 
diameter of 60 4 and a length of 11.5 cm was used. Its end faces 
were not polished. Light of a He-Ne laser (6328 A) was incident 
normally on the entrance face of the fiber. For comparison, a 
pattern of light transmitted through a diffusing plate is also shown. 
The spatial frequencies of the speckle pattern are determined by 
the shape of the light source, that is, the exit face of the fiber, and 
they decrease with the diameter of the fiber. When the middle por- 
tion of the fiber was distorted by hand, the pattern changed but its 
statistical aspects did not. A more interesting result was obtained 
when two parallel fibers, closely placed to each other, were used: 
in addition to the speckles which were observed in the case of a 
single fiber, fine distorted fringes were observed, which are the 
result of interference between the light waves from the independent 
fibers. The spatial frequency of these fine fringes was dependent 
only on the distance between the exit faces of the fibers, and was 
not affected by any other portion of the fibers, as expected. When 
the exit faces were brought closer to each other, these fringes 
broadened and were finally lost in the larger speckles. M.M. 

A66- 14973 # 

LASER OSCILLATIONS IN SILICON TETRACHLORIDE VAPOR. 
Mitsuyoshi Shimazu and Yasuzi Suzaki (Hitachi, Ltd., Central 
Research Laboratory, Tokyo, Japan). 

Japanese Journal of Applied Physics , vol. 4, Oct. 1965, p. 819, 

6 refs. 

Experimental investigation of the possibility of obtaining laser 
action in some Si I lines by exciting silicon tetrafluoride (SiF. 4 ), 
silicon tetrachloride (SiCl^), and ethyl silicate (Si(OC 2 H^)^). When 
the electrodeless high frequency discharge was passed through 
silicon tetrachloride vapor or a mixture of silicon tetrachloride 
vapor and neon, laser action was obtained on three lines, two at 
about 1.2 ft and cme at about 1.6 4 . On the other hand, attempts 
to obtain laser action with silicon tetrafluoride and ethyl silicate 
vapor have so far been unsuccessful. It was also found that, under 
suitable conditions, two known laser lines of the neutral chlorine 
atom at 1.98 4 and 2.02 4 oscillate regardless of parent molecules. 


It is noted that these two Cl I lines do not appear as stimulated 
emission, in contrast to the three newly observed lines. M.M. 


4 A 66- 14974 # 

TRANSIENT CHANGE OF EMISSION IN PULSED GaAs LASER. 
Manabu Saji and Yoshio Inuishi (Osaka University, Faculty of 
Engineering, Osaka, Japan). 

Japanese Journal of Applied Physics, vol. 4, Oct. 1965, p. 820. 

Experimental investigation of the transient response of the 
emission spectrum during pulse operation of a GaAs laser, and an 
examination of its correlation with other properties. The samples 
were fabricated by diffusing Zn into n-type Te-doped GaAs; they 
were immersed in liquid nitrogen to be operated by a flattop current 
pulse. The threshold current at 77°K was 0.9 amp. The waveforms 
of spectral laser emission under current pulse application which 
were obtained with grating spectrometer and photomultiplier are 
shown together with an example of the shift of the emission spectrum 
during the current pulse measured at various times from the pulse 
front. The results show that, with increasing time from the pulse 
front, the modes of longer wavelength were enhanced, and those of 
shorter wavelength were diminished. Conceivable mechanisms for 
this Bhift toward longer wavelengths include: ( 1 ) change of energy 

gap due to lattice expansion by heating; ( 2 ) depletion of high energy 
electrons or lowering of the quasi- Fermi level at the N side of the 
depletion layer during the current pulse; and (3) increase of the 
electron or hole population at deeper donor or acceptor levels 
during the current pulBe. The observed temperature shift of the 
spectral peak was 0,4 A/°K near 77°K, in good agreement with 
Nathan’s results, but differing appreciably from Konnerth 1 s value 
of 1.2 A/°K. M.M. 


A 66*1 4979 # 

RADIATION DAMAGE * AND ANNEALING OF GaAs LASER DIODE. 
Manabu Saji and Yoshio Inuishi (Osaka University, Faculty of En- 
gineering, Osaka, Japan). 

Japanese Journal of Applied Physics, vol. 4, Oct. 1965, p. 830, 831. 

Study of radiation damage in GaAs, the effects of y -ray ir- 
radiation from Co 60 on a GaAs laser diode and its annealing. In 
addition to a decrease of quantum efficiency, it was found that the 
lasing peak wavelength at 8414 k before irradiation (at a forward 
current of 4. 0 amp) shifted slightly to shorter wavelengths with 
increasing y~ ray irradiations. Curves of the output light intensity 
of each spectral peak vs the forward injection current are presented. 

M. F. 


A66-14981 

THEORETICAL AND EXPERIMENTAL INVESTIGATIONS OF THE 
EMISSION BEHAVIOR OF A RUBY LASER WITH RESPECT TO 
TIME [THEORETISCHE UND EX PERIMEN TELLE UNTERSUCHUNGEN 
DES ZEIT LICHEN EM1SSIONSVERLAUFS FINES RUBIN LASER]. 

H. Weber (Berlin, Technische UniversitAt, I. Physikalisches 
Institut, Berlin, West Germany). 

(Deutsche Phy sikalische Gesellschaft, Herbsttagung, Dusseldorf, 

West Germany, 1964, Paper, ) 

Zeitschrift fur Fhysih, vol. 188, no. 5, 1965, p. 444-467. 13 refs. 

In German. 

Research supported by the Stiftung Volk swag en we rk. 

Approximate solution of the rate equations for a ruby laser for 
large deviations from the steady state, by neglecting oscillation 
damping. The analytic solutions are compared with numerical solu- 
tions and experimental values. These large -amplitude solutions 
are seen to describe the spiking behavior and spike shape of the 
ruby quite well. The nonstationary behavior can be described by 
only one value Q*, which characterizes the laser and includes all 
the special properties of the laser-resonator, such as loss rate, 
number of active modes, pumping rate, and transition probabilities. 

An experimental setup for determining Q* is given. Formulas to de- 
scribe the relationships among spike half-width, spiking frequency, 
maximum output power, steady- state values, and pumping power 
are derived and experimentally confirmed. R. A. F. 
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A66- 15034 


A66-15Q34 

PRODUCTION OF COHERENT RADIATION BY ATOMS AND 
MOLECULES (1964 NOBEL LECTURE) [PRODUCTION DE 
RAYONNEMENT COHERENT PAR LES ATOMES ET LES 
MOLECULES]. 

C. H. Townes (Massachusetts Institute of Technology, Cambridge, 
Mass. ). 

(Nobel Foundation, Lecture, Stockholm, Sweden, Dec. 11, 1964 . ) 
Electronique, Oct. 1965, p. 359-372. 93 refs. In French. 

[For abstract see issue 24, page 3596, Accession no. A65- 36095] 


A 66- 13097 

THEORETICAL INTERPRETATION OF THE EVOLUTION OF A 
PLASMA GENERATED BY FOCUSING A LASER BEAM IN AIR 
[INTERPRETATION THEORIQUE DE L« EVOLUTION DU PLASMA 
CREE PAR FOCALISATION D'UN FAISCEAU LASER DANS L' AIR]. 
Jean -Louis Champetier (Commissariat h 1' Enersie Atomique, 

Centre d’ Etudes de Limeil, Villeneuve-Saint-Georges, Seine-et- 
Oise, France). 

Academic des Sciences (Paris), Comptes Rendus , vol. 261, no. 20, 
Nov. 15, 1965, p. 3954-3957. In French. 

Theoretical analysis - based on a one -dimensional model - of 
the phenomena observed when a plasma is generated by focusing a 
laser beam in air. The evolution of the luminous zone of a plasma 
If. this type can be divided into two phases - the first (lasting for 
about 30 nsec) being the period in which the air absorbs the luminous 
energy supplied by the laser and the second being the period in which 
the generated plasma cools down. The model used for investigation 
of the plasma in the first phase is based upon the work of Ramsden 
and Savic. It is assumed that the mean path of the photons in the 
plasma is short and that the energy supplied by the laser will be 
absorbed in a thin layer, giving rise to a shock wave. It is also 
assumed that the section of gas behind the detonation wave is much 
more affected by lateral than by longitudinal expansion. These 
simple hydrodynamic assumptions are in agreement with experi- 
mental results . D.P.F. 


A66-15106 

EFFECTS OF MOLECULAR ANISOTROPY ON THE PROPAGATION 
OF AN INTENSE LIGHT [EFFETS DE L 1 ANISOTROPIE MOLE- 
CULA1RE SUR LA PROPAGATION D'UNE LUMIERE INTENSE]. 
Gerard Hauchecorne and Guy Mayer (Compagnie Gene rale de 
Telegraphie sans Fil, Departement de Physique Appliquee, Oraay 
Seine-et-Oise, France). 

Academic des Sciences (Paris), Comptes Rendus , vol. 261, no. 20, 
Nov. 15, 1965, p. 4014-4017. 9 refs. In French. 

Description of experiments which reveal that a part of the 
energy of an intense light beam, initially parallel, concentrates 
itself spontaneously in place and in time as it traverses certain 
liquids. These concentrations were predicted by Chiao, Garmire 
and Townes. Measurement shows them to be sufficiently strong to 
explain the large discrepancy between the observed stimulated 
Raman and Brillouin effects in these liquids and the theoretical 
predictions which assume the exciting beam to be practically 
homogeneous. The study of the criteria for the appearance of these 
spontaneous convergences shows that the electric anisotropy of 
molecules plays an essential role. M. F. 


A66-15109 

STUDY OF THE ENERGY OF IONS EMITTED BY A METAL 
TARGET STRUCK BY A LASER BEAM [ETUDE DE L'ENERGIE 
DES IONS EMIS PAR UNE CIBLE METALLIQUE FRAPPEE PAR 
LE FAISCEAU D'UN LASER]. 

Alain Ducauze, Gianfranco Tonon, and Pierre Veyrie (Commissaria 
h l’Energie Atomique, Centre d* Etudes de Limeil, Service Docu- 
mentation, Villeneuve-Saint-Georges, Seine-et-Oiae, France), 
Academic des Sciences (Paris), Comptes Rendus , vol. 261, no. 20 
Nov. 15. 1965, p. 4039-4041. 5 refs. In French. 

Experimental study of the energy and intensity of ions emitted 
by a metal target as a function of the characteristics of the laser 
and of the nature of the metal. The observed phenomena are found 
to be compatible with a thermal model. hi. p 


A 66-1 51 71 

PERIPHERAL MODES IN A CHELATE LASER [MODES PERIPHERI- 
QUES DANS UN LASER A CHELATE]. 

Y. H. Meyer (Ecole Polytechnique, Laboratoire de Physique, Paris 
France). 

Journal d e Physique , vol. 26, Oct. 1965, p. 558-560. 5 refs. In 

French. 

Comparison of the luminescence emitted on the axis of the cylin- 
drical cell with that emitted by the lateral face of a chelate laser. 

The existence of an axial superradiance, and of a lateral stimulated 
emission clearly differing from the normal longitudinal stimulated 
emission, is shown by the difference in the oscillograms obtained. 

It is concluded that peripheral modes, obtained by reflection at the 
cylindrical liquid-silica interface, are present. A. B. K. 

A66-15297 * 

LIDAR - A CAT HUNTER? 

Myron G. H. Ligda (Stanford Research Institute, Menlo Park, 

Calif.). 

Shell Aviation News , no. 328, 1965, p. 2-8. 

Discussion of possible applications for airborne laser-radar 
light detection and ranging (lidar) systems. The basic characteris- 
tics of laser and lidar operation are reviewed. The use of an air- 
borne lidar system, for making atmospheric measurements of 
importance for flying, is discussed. One such possible use, it is 
noted, is the detection of clear air turbulence (CAT). A feasible 
configuration for a co-axial airborne lidar transmit-receive unit 
is described. p ^ 

A 66- 15333 * 

RATE OF PROPAGATION OF A HIGH-POWER LIGHT PULSE IN 
AN INVERSELY POPULATED MEDIUM [SKOROST* RASPROSTRA- 
NENUA MOSHCHNOGO IMPUL'SA SVETA V INVERSNO ZASELEN- 
NOI SREDE]. 

N. G. Basov, R. V. Ambartsumian, V. S. Zuev, P. G. Kriukov, 
and V. S. Letokhov (Akademiia Nauk SSSR, Fizicheskii Institut, 
Moscow, USSR). 

Akademiia Nauk SSSR, Doklady , vol. 165, Nov. J, 1965, p. 58-60. 

5 refs. In Russian. 

Consideration of the rate of propagation of a high -power laser 
light pulse in a fnedium consisting of two inversely populated levels. 
From a comparison of attenuated and unattenuated signals before 
and after amplification it is found that preferential amplification of 
the forward part of a pulse with an exponentially increasing leading 
edge does not lead to a decrease in the pulse duration but to an ad- 
ditional shift of the pulse maximum. A. B. K. 

A66-15347 * 

HEATING OF THIN SHEET DURING LASER WELDING [NAGREV 
TONKIKH LISTOV PRI SVARKE LAZEROM]. 

N. N. Rykalin and A. A. Uglov (Institut Metallurgii, Moscow, 

USSR). 

Akademiia Nauk SSSR, Doklady , vol. 165, Nov. 11, 1965, p. 319-322. 
In Russian. 

Discussion of the heating process in laser overlap welding of 
metal sheets, that takes into account the thickness of the overlap- 
ping layer, the energy distribution in the laser beam, and the heat 
transfer to the lower sheet via the contact surface. A relation 
describing the temperature field for copper sheets of various thick- 
nesses, and at various light-flux densities, is derived and applied to 
the calculation of the temperature field and energy of a laser pulse. 

V.P. 

A66-15352 * 

OBSERVATION OF PARAMETRIC AMPLIFICATION IN THE OPTI- 
CAL RANGE [NABLIUDENIE PARAMETRICHESKOGO USILENIIA 
V OPTICHESKOM DIAPAZONE]. 

S. A. Akhmanov, A. I. Kovrigin, A. S. Piskarskas, V. V. Fadeev, 
and R. V. Khokhlov (Moskovskii Gosudars tvennyi Universitet, * 
Fizicheskii Fakul'tet, Moscow, USSR). 

ZHETF Pis ’ma v Redaktsiiu, vol. 2, Oct. 1, 1965, p. 300-305. 6 ref: 

In Russian. 

Direct observation of the parametric amplification of an optical 
signal with a wavelength of 1.06 p in a KDP crystal excited by intense 
pumping radiation at 0.53 u. A neodymium-doped glass laser is 
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A66- 15856 


used both as a source of pumping power and of the signal to be am- * 
plified. The power level achieved is seen to be sufficient to drive a , 
parametric light generator and to achieve continuous tuning of the 
frequency of coherent optical oscillations. V. P. 


excursions, and it is considered possible to predict the ionic com- 
ponent of gas desorption from these same temperature excursiohs. 
It is found, however, that such predictions fail to account for the 
observed ion currents and energies by many orders of magnitude* 

M.L. 


A66-15354 * 

EFFECT OF INTENSE LASER RADIATION ON THE DISPERSION 
PROPERTIES OF "TRANSPARENT" CRYSTALS [O VLIIANII 
INTENSIVNOGO LAZERNOGO IZLUCHENUA NA DISPERSIONNYE 
SVOISTVA "PROZRACHN Y KH " KRISTALLOV]. 

M. S. Brodin, V. N. Vatulev, and S. V. Zakrevskii (Akademiia 
Nauk Ukrainskoi SSR, laatiilui Fi«iki, Kiev, Ukrainian SSR). 

ZHETF Pis 'ma v Redaktsnu , vol . 2, Oct. 1, 1965, p. 317-320. 

5 refs . In Russian. 

Observation of the changes in dispersion properties of a medium 
under the effect of a laser pulse, during the spectral analysis of 
semiconductor crystals transparent to ruby-laser radiation. The 
results are seen to provide some indications concerning the mecha- 
nism of the change in prope rties . V.P. 


A66-15365 # 

NEC MASER FOR RADIO ASTRONOMICAL OBSERVATION USED 
AT THE RESEARCH INSTITUTE OF ATMOSPHERICS. 

NEC Review , vol. 6, no. 3, 1965, p- 12, 13. 

Brief description of a maser amplifier for radio astronomical 
observation developed by NEC's Central Research Laboratory. With 
this amplifier, great emphasis has been placed on high stable per- 
formance, and it has been made so that it can be adjusted and handled 
conveniently in field installations. It is noted that a microwave solid- 
state maser, operating at the X-band, is used for improving the 
sensitivity of the radiometer. A photograph and a block diagram of 
this maser are provided, and its characteristics are described. As 
an example of the observation data obtained by this maser, the chart 
record of Taurus A is shown. M. F. 

A66-15481 

TRANSMISSION THROUGH A TAPERED QUARTZ TUBE IN THE 
LASER NEAR FIELD. 

H. J. Caulfield (Texas instruments, Inc., Dallas, Tex.). 

Nature , vol. 208, Nov. 20, 1965, p. 773, 774. 

Study, on an experimental basis, of the transmission through 
a tapered quartz tube in the laser near field on the position of the 
tube in the field. The theory involved is based on the fact that the 
laser near -field pattern for circular apertures is a function of a / 
AX, where a is the aperture radius, A the wavelength of the light 
(6328 A for the He-Ne laser used), and X is the distance from the 
aperture. The per-cent energy transmission through the tube is 
plotted as a function of the equation for various values of a. It 
appears to be true, it is concluded, that the percentage transmission 
for a given tube depends on its position in the laser near field. 


A66-15794 * 

LASER DENSITY PROBE. 

J. F. Newton and M. J. Walsh (Cornell Aeronautical Laboratory, 

Inc. , Hypersonic Tunnel Dept. , Buffalo, N. Y. ). 

AIAA Journal , voL 3. Dec. 1965, p. 2335-2337. 

Discussion of the results of a program to demonstrate the 
feasibility of and develop the required instrumentation techniques 
for a new type of gas density measuring system, using light scat- 
tered from a laser beam as the measured quantity. The straight- 
forward principle involved and the experimental setup used are 
described, and typical results are shown. It is concluded that the 
data obtained demonstrate the feasibility of the laser density probe 
concept. Output was shown to be linear with density over three 
orders of magnitude. The two main factors limiting this range 
were residual laser light and data scatter. The former was reduced 
to the order of 1% in the experimental setup; the second was charac- 
terized by a standard deviation of 2 to 3%. The most probable range 
of use in air is from 1CT 4 amagat upward. M. M- 


A66-15S36 

A PROPOSAL FOR LASER LIGHT MODULATION. 

Hiroki Mori and Masanori Matsuhara (Osaka, University, School of 
Engineering, Osaka, Japan). 

Electronics and Communications in Japan , vol. 47, Sept. 1964, 
p. 94, 95. 

Suggestion of a method for modulating light from a laser with 
a composite Fabry -Perot resonator using more than three multiple 
reflecting plates. If the parameters £. L , Zj, and^, representing the 
width of the laser material and distances between reflecting plates, 
are properly chosen, the normalized Q of the resonant system, Q(f), 
will be maximum at f 0 , where f Q is the center frequency of the 
stimulated radiation spectrum. Slight changes in and L z will 
then change the frequency characteristic of Q(f), while the resonant 
frequency stays the same. R.A.F. 


A66-15853 * 

STRUCTURE OF THE RADIATION FIELD OF A GAS LASER WITH 
SPHERICAL MIRRORS. 

S. G. Zeiger, N. I. Kaliteevskii, E. E. Fradkin, and M. P. Chaika. 
(Optika i Spektroakopiia , vol. 19, Aug. 1965, p. 255-263.) 

Optics and Spectroscopy , vol. 19, Aug. 1965, p. 144-148. Transla- 
tion. 

[For abstract see issue 24, page 3595, ‘ Accession no. A65-36050] 


A66-15484 

LASER BOMBARDMENT EFFECTS ON VACUUM SURFACES. 

L. P. Levine, J. F. Ready, and E. Bernal G. (Honeywell, Inc., 
Research Center, Hopkins, Minn.). 

Re search /Development , vol. 16, Dec. 1965, p. 56-59. 

Comparison of current research work on the emission of 
light, electrons, ions, and gases from opaque surfaces under 
bombardment by Q- switched laser light beams in vacuo. The 
details of a Q- switched laser are briefly reviewed, and the 
confusion as to whether the laser light effects are purely thermal 
phenomena is noted. Results are presented from 2 of several ap- 
proaches being conducted in parallel by the Honeywell Research 
* Center, supported by the Ballistic Research Laboratories in Aber- 
„ deen. In one approach a modification of the time -of- flight mass 
spectrometer principle is utilized for studying the ions ejected 
from a surface under bombardment. Design details of the spec- 
trometer are outlined, and it is reported that the energetic ions 
(observed by Linlor) are not only of the base material but also of 
occluded gases. In the second approach, a quadrupole mass 
analyzer is used for determining the gases desorbed from the sur- 
faces under bombardment. It is found that, so far, results indicate 
no gross differences with the theoretically predicted temperature 


ON THE THRESHOLD POWER OF A LASER WITH DISTURBED 
OPTICAL ADJUS TMEN T . 

I. A. Rom-Krichevskaia, A. M. Ratner, and A. V. Meshcheriakov. 
(Optika i Spektroskopiia , vol. 19, Aug. 1965, p. 264-269.) 

Optics and Spectroscopy , vol. 19, Aug. 1965, p. 149-152. 7 refs. 

Translation. 

[For abstract see issue 24. nage 3595. Accession no. A65-36051J 


A66-15856 * 

EFFECT OF MIRROR MISALIGNMENT ON THE LOSSES IN A 
FABRY -PEROT RESONATOR. 

M. P. Vaniukov, V. I. Isaenko, V. P. Kalinin, and V. V. Liubimov. 
( Optika i Spektroskopiia , vol, 19, Aug, 1965, p. 286, 287.) 

Optics and Spectroscopy , vol. 19, Aug. 1965, p, 161, 162. Transla- 
tion. 

[F or abstr act gge issue 24, page 3589, Accession no. A65-36053] 
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A 66- 15858 # 

LUMINESCENCE AND ABSORPTION OF EXCITED RUBY. 

M. D. Galanin, V, N. Smorchkov, and Z. A. Chizhikova. 

( Optika i Spektroskopiia , vol. 19, Aug. 1965, p. 296-298.) 

Optics and Spectroscopy , vol. 19, Aug. 1965, p. 168-170. 
Translation. 

[For abstract see issue 24, page 3595, Accession no. A65-36055] 


A66-15861 # 

PRODUCTION OF A POWERFUL PULSE OF RADIATION FROM A 
RUBY LASER USING AN ULTRASONIC TRAVELING -WAVE DIF- 
FRACTION MODULATOR. 

I. 1. Adrianova, Iu. V. Popov, and V. E, Terentev. 

( Optika l Spektroskopiia , vol. 19, Aug. 1965, p. 307-310.) 

Optics and Spectroscopy , vol. 19, Aug. 1965, p. 176, 177. Transla- 
tion . 

[For abstract see issue 21, page 3596, Accession no. A65 -36058] 

A66- 15864 

SCATTERING OF INTENSE LIGHT. 

Walter C. Henneberger (Southern Illinois University, Dept, of 
Physics, Carbondale, 111. ). 

Physical Review, 2nd Series, Section A, vol. 140, Dec. 13, 1965, 
p. A1864 - A1866. 5 refs. 

The variation of scattering cross section with beam intensity is 
computed for the scattering of ruby-laser light on atomic hydrogen. 
The result contradicts that of an earlier calculation which omits the 
contribution of some important intermediate states. The scattering 
cross section is found to increase very slightly as the intensity of 
the incident light is increased. (Author) 

A66- 15900 # 

GENERATION THRESHOLD OF A RUBY LASER WITH PUMPING 
ENERGY DISSIPATION IN THE CRYSTAL. 

D. N. Vylegzhanin and M. Kh. Zelikman. 

(Radiotekhnika i Elektronika , vol. 10, June 1965, p. 1147-1150.) 

Radio Engineering and Electronic Physics, vol. 10, June 1965, 
p. 984-987. 6 refs. Translation. 

[For abstract see issue 16, page 2326, Accession no. A65-26687] 

A66-15958 

THE DEVELOPMENT OF A WIDE TUNING RANGE L-BAND 
TRAVELING WAVE MASER. 

B. J. Walker (Department of Defense, Washington, D. C. ). 

IN: MILE CON/ 9; CONFERENCE ON MILITARY ELECTRONICS, 
WASHINGTON, * D. C. , SEPTEMBER 22-24, 1965, CONFERENCE 
RECORD. [A66-15954 06-09] 

Conference sponsored by the Military Electronics Group of the 
Institute of Electrical and Electronics Engineers. 

New York, Institute of Electrical and Electronics Engineers, Inc., 
1965, p. 33-37. 5 refs. 

This paper describes the development of an experimental L- 
band traveling wave maser with exceptionally wide tuning range. 

Net gains of 40 db or more have been obtained over the frequency 
range 1. 35 to 2. 0 Gc with the maser operated in a liquid helium 
bath of 4. 2°K. The excess noise temperature did not exceed 17°K 
over this frequency range. (Author) 

A66- 16072 

NONLINEAR OPTICAL REFLECTION FROM A METALLIC 
BOUNDARY. 

Fielding Brown, Robert E. Parks, and Arthur M. Sleeper (Williams 
College, W illiamstown. Mass.). 

Physical Review Letters , vol. 14, June 21, 1965, p. 1029-1031. 

8 refs . 

Army-supported research. 

Description of the unambiguous observation of second-harmonic 
light generated on reflection of a giant-pulse laser beam from the 
surface of a silver mirror. It is noted that the observations were 
consistent with a second-harmonic polarization proportional to E 
V E. Since only the component of E normal to the surface has a 
discontinuity at the boundary, the second-harmonic polarization 
would be proportional to cos 2 ©, where 8 is the angle between E 


and the plane of incidence. The second -harmonic intensity would 
be proportional to cos 4 ©. The apparatus used to detect the effect 
and measure its angular dependence is described and illustrated. 

B.B. 


A66-16149 # 

POSSIBILITY OF USING LASER RADIATION TO CREATE A 
STRONG ELECTRON SOURCE [O VOZMOZHNOSTI ISPOL 'ZOVANILA 
IZLUCHENUA LAZERA DLIA SOZDANHA MOSHCHNOGO ISTOCH- 
NIKA ELEKTRONOV]. 

O. V. Bogdankevich, V. Iu. Sudzilovskii, and A. A. Lozhnikov 
(Akademiia Nauk SSSR, Fizicheskii Institut, Moscow, USSR). 

Zhurnal Tekhnicheskoi Fiziki ,»vol. 35, Nov. 1965, p. 2052, 2053. 

In Russian. 

Creation of a source of electrons by extraction from a plaamoid 
formed by local heating of a cathode by a laser beam. The experi- 
mental apparatus is diagramed. An electron current of 500 amp 
was obtained over a period of 80 nsec. R.A.F. 

A66- 16346 # 

GENERATION OF THE R 2 RUBY LINE IN A DISPERSION RESO- 
NATOR [GENERA TSIIA R 2 -LINII RUBINA V DISPERSIONNOM 
REZONATORE]. 

V. L. Broude, O. N. Pogorelyi, and M. S. Soskin (Akademiia 
Nauk Ukrainskoi SSR, Institut Fiziki, Kiev, Ukrainian SSR). 

Akademiia Nauk SSSR, Doklady , vol. 163, Aug. 21, 1965, p. 1342, 

1343. In Russian. 

Summary of the performance of a dispersion resonator in a 
ruby laser, showing that generation on both the R^ line and R 2 line 
can be obtained using such resonators. A resonator with dispersion 
systems proposed by Holstein and Biberman is described, and 
illustrated by a diagram. V.Z. 

A66- 16378 

EFFICIENT CONTINUOUS OPTICAL SECOND -HARMONIC GENERA- 
TION. 

R. G. Smith, K. Nassau, and M. F. Galvin (Bell Telephone Labora- 
tories, Inc., Murray Hill, N.J.). 

Applied Physics Letters, vol. 7, Nov. 15, 1965, p. 256-258. 7 refs. 

Experimental achievement of efficient, continuous, optical 
second-harmonic generation using a Nd:YAG laser and a crystal of 
s ingle -domain lithium niobate placed internal to the laser cavity. 

It is shown that by placing the crystal inside the laser, the resultant 
increase in power density at the fundamental gives rise to an 
increase in second-harmonic power of a factor of (1/T^)^, where T^ 
is the transmission of the reflectors at the fundamental (assuming 
the same crystal length-to-spot ratio in both internal and external 
operation). It is found that for typical continuous operating conditions 
(T 1%), this represents an increase of four orders of magnitude in 
harmonic power. The experimental setup is described and the 
apparatus schematized. It is concluded that with the highest powers 
now available at 1.06 m ^ with the Nd:YAG laser (l-watt CW with T = 
1%), it is conceivable that continuous powers at 5300 A approaching 
500 mw, and high- repetition, Q-switched powers in excess of 1 kw 
can be obtained, making harmonic generation a practical method of 
achieving a solid-state green source. M.L. 


A66- 16379 

DETERMINATION OF PLASMA DENSITY BY LASER INTERFERO- 
METRIC AND CONTINUUM RADIATION INTENSITY MEASURE- 
MENTS. 

A. Boornard, L. J. Nicastro, and James Volimer (Radio Corporation 
of America, Camden, N.J.). 

Applied Physics Letters, vol. 7, Nov. 15, 1965, p. 258-260. 8 refs. 

Experimental study in which interferometric and continuum 
radiation intensity measurements were performed on a high-tem- 
perature argon plasma arc. Equations concerned with the radiation 
of angular frequency, electron particle collision frequency for 
momentum transfer, and the number of interference rings produced 
by a uniform plasma are reviewed. Measurements were made close 
to the nozzle exit (about 0. 2 cm downstream of the nozzle) where the 
temperature along the jet radius was nearly uniform. Interference 
of 3. 391-M radiation, detected by the accompanying change in 
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A66- 16387 


intensity of 0. 6 328-ja radiation, is reported. A commercially 
available gas -sheath stabilized-arc plasma generator (Thermal 
Dynamics F-BO), which has an exit diameter of 0.95 cm and 
exhausts into the atmosphere, was used. The experimental arrange- 
ment is illustrated, and the operating conditions specified (arc 
current, 735 amp; arc voltage, 25 v; argon mass flow, 8 x 10"^ 
moles /sec). The average power transferred to the gas flow was 
estimated to be between 3. 5 and 5. 3 kw, from which the average 
temperature of the argon at the nozzle exit was estimated to be 
13,500 to 15,400°K. The rate of fluctuation of the arc voltage under 
these conditions (1. 3 kc/sec) is illustrated, as well as a typical 
variation in interferometer output voltage for two transits of the 
beam. The question of whether thermal equilibrium exists in the 
region of the jet traversed by the laser beam is also examined. 

M.L. 


A 66- 16361 

FREQUENCY SELECTIVE COUPLING TO THE FM LASER. 

S. E. Harris (Stanford University, Dept, of Electrical Enginee ring, 
Stanford, Calif.) and B. J. McMurtry (Sylvama Electric Products, 
Inc. , Sylvama Electronic Systems Div. , Electronic Defense Labo- 
ratories, Mountain View, Calif.). 

Applied Physics Letters, vol. 7, Nov. 15, 1965, p. 265-267. 9 refs. 
Research supported by Sylvania Independent Research and Develop- 
ment Program; Contracts No. AF 33(657)-lll44; No. AF 33(6l5)-2884. 

Experimental and theoretical investigation in which it was found 
that if one of the end mirrors of an FM laser is replaced with a 
frequency-selective transmission etalon the total power obtainable 
from the laser may alternately be obtained as a single optical 
frequency. The method described provides an alternative to the 
supermode technique of Masser et al. , and may make it possible to 
obtain high single-frequency optical power levels from wide inhomo- 
geneously broadened atomic lines. The method is based on the fact 
that there is an optimum output coupling (mirror transmission.) 
which allows the maximum power to be taken from the FM laser - 
and that whether this coupling is provided as j. sum of equal incre- 
ments to all modes, or instead is provided entirely to one mode, 
is not of significance. FM laser oscillation was obtained by using a 
KDP intracavity phase perturbation in an He-Ne laser (Spectra- 
Physics Model 116) operating at 6328 a with an axial-mode interval 
of 100 Me. One end mirror of the laser was replaced with a Fabry- 
Perot etalon having a free spectral range of 2.1 Gc and a resolution 
of about 30 Me. A piezoelectric crystal was attached to the outer 
mirror of the etalon and a sawtooth voltage applied such that the 
etalon was scanned over its free spectral range. An analysis is 
given of the appropriate coupling for maximum power output, but it 
is concluded that the presented derivation is too restrictive and that 
the method should work with a variety of conditions of detuning and 
perturbation strength. It is expected that similar power enhance- 
ments could be obtained with a sufficiently large AM-type perturba- 
tion. M.L. 


A66-163S3 

MODE COMPETITION AND SELF -LOCKING EFFECTS IN A Q- 
S WITCHED RUBY LASER. 

Hans W. Mocker (Honeywell, Inc. , Systems and Research Dept. , 

St. Paul, Minn.) and R. J. Collins (Minnesota, University, Dept. 

°f Electrical Engineering , Minneapolis, Minn.). 

Applied Physics Letters, vol. 7, Nov. 15, 1965, p. 270-273. 12 refs. 

Experimental investigation of mode competition and mode 
coupling on a multimegawatt peak power and nanosecond time scale 
as a function of cavity length, initial absorption, and position of the 
passive Q switch ruby laser. The experimental apparatus is 
schematically shown and its geometric layout is illustrated. Pulse 
characteristics for multimode oscillations are summarized. The 
results indicate that at fast buildup rates mode competition takes 
place such that the center mode in a mode triplet is completely 
extinguished; with large mirror spacings (e.g. , 79.2 and 105.6 cm) 
and with the ruby at one side and the passive filter at the opposite 
side of the cavity, self-locking of the phases of many cavity modes 
is obtained, and the laser is operated as a pulse regenerative 
oscillator. M.L. 


A66-16384 

CW LASER OSCILLATION IN AN N 2 -CS 2 SYSTEM. 

C. K. N. Patel (Bell Telephone Laboratories, Inc., Murray Hill, 
N.J.). 

Applied Physics Letters, vol. 7, Nov. 15, 1965, p. 273, 274. 6 refs. 

Experimental study of CW laser oscillation at ten wavelengths 
between 11.48 and 11. 55 p from a N 2 -CS 2 system using a continuous 
flow gas laser. The experimental apparatus was similar to that used 
in a previous study of vibrational energy transfer from N^( v = 1) to 
C0 2 and N 2 0 for producing laser action in C0 2 and N 2 0. The 
measured vacuum wavelength, measured frequency, and relative 
intensity of the laser wavelengths observed in the N 2 -CS 2 system 

summarized in =» table. Laser oscillation wavelengths were 
carefully measured with a 75-cm grating spectrometer to an 
estimated accuracy of about ± 0. 02 cm”L It was found that laser 
oscillation at each of the ten wavelengths occurred in a single 
longitudinal mode of the optical cavity; the length tuning of the 
optical cavity is seen to be critical for each of the transitions. This 
implies that the Doppler width of the lines seen in laser oscillation 
is either comparable with or smaller than the interorder spacing 
c/2Zfor the longitudinal modes of the optical cavity (in the given 
case dZjt l - 62 Me). It is concluded that, in spite of careful 
measurement, it has not been possible to identify the transitions 
unambiguously, nor to assign them to any simpLe product such as 
CN, NS, CS, etc. , which may be produced in abundance in the 
interaction region following dissociation. M.L. 

A 66- 1638 5 

HIGH-POWER LASER ACTION IN C0 2 -He MIXTURES. 

G. Moeller and J. Dane Rigden (Perkin-EImer Corp. , Norwalk, 

Conn. ). 

Applied Physics Letters, vol. 7, Nov. 15, 1965, p. 274-276. 

Experimental investigation of high-power CW laser action in 
which enhanced power output of dc excited C0 2 lasers was obtained 
by the addition of He to the discharge, both in flowing and nonflowing 
systems. Power outputs of 62 mw/cm^ are reported. It is found 
thfrt He added to C0 2 has a larger effect on laser power output than 
the addition of N 2 , and that best results are obtained in a tube con- 
taining a flowing mixture of C0 2 , He, and N^. Cooling the discharge 
tube with forced air is found to increase the output power markedly 
in the flowing gas system. The tube is described, and laser power 
curves for near-optimum mixtures of static gases are presented. 
Three facts are noted: (1) C0 2 alone gave a substantial amount of 
power (> 4 times that of flowing C0 2 ) and was enhanced by N 2 only 
at low tube currents, whereas at higher tube currents N 2 appears 
to quench laser action; (2) addition of 20 torr of He increased laser 
power fivefold and produced a curve that extends to high tube 
currents; and (3) power obtainable at optimum conditions in a static 
system was less than one-half that obtained with flowing gases. 

M.L. 


A66-16387 

MEASUREMENT OF THE 6 33-nm WAVELENGTH OF HELIUM-NEON 
LASERS. 

K. D. Mielenz, K. F. Nefflen, K. E. Gillilland, R. B. Stephens 
(National Bureau of Standards, Washington, D.C.), and R.,B. Zipin 
(Sheffield Corp. , Dayton, Ohio). 

Applied Physics. Letters, vol. 7, Nov. 15, 1965, p. 277-279. 13 refs. 

Experimental investigation of gas laser wavelength in terms of 
the fundamental standard of length. In order to provide such 
information for the most commonly used type of laser, the wave- 
length of the 3s2~2p4 transition of neon was measured by comparison 
of helium-neon lasers with a Kr B6 lamp, which was operated under 
conditions specified by the Comite International des Poids et Mesures 
Three similar lasers were used in the measurement: one containing 
7 parts of helium and 1 part of neon of natural isotopic abundance at 
an approximate total pressure of 2.5 torr, and two identical lasers 
containing 9 parts of He 3 and 1 part of Ne 20 at an approximate 
total pressure of 3. 8 torr. A beam splitter was used to combine 
the light from the krypton lamp with that of the laser. For the laser 
containing natural neon, the vacuum wavelength obtained was found 
to be \ac - 632. 99145 nm, with an estimated imprecision of 
± 0. 00002 nm; for the two lasers containing the mixture of He 3 and 
Ne 20 the same wavelength was found, X vac = 632. 99147 nm, with 
an estimated imprecision of ± 0. 00003 nm. M.L. 
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A 66- 16388 

GAIN IN A DIFFUSELY PUMPED RAMAN AMPLIFIER. 

D. P. Bortleid and W. R. Sooy {Hughes Aircraft Co. , Aerospace 
Group, Culver City, Calif.). 

Applied Physics Letters, vol. 7, Nov. 15, 1965, p. 283-285. 12 refs. 
Army-supported research. 

Results of gain measurements of a Raman amplifier pumped by 
diffuse ruby radiation. In the technique the direction and polariza- 
tion of the pump radiation is randomized, so that no stable coherence 
relations can exist between it and the Raman radiation. The method 
eliminates any filamentary structure and smooths out any temporal 
fluctuations in the pump radiation. The experimental configuration 
is illustrated, and both the distribution of power in the diffuse 
amplifier, and the measured gain as a function of wall illumination 
are shown. Assuming c ylindrically uniform wall illumination, a 
Lambertian surface, and random polarization, and using the data 
of Damen et al. and McClung and Weiner, it is shown that the 
amplifier gain can be related to the average wall illumination by an 
approximate expression: G = 1+ (2.8 * 0.7) x 10"^J„., where J w is 
the wall illumination. M.L. 


A66-16517 # 

MULTIPHOTON IONIZATION OF A HYDROGEN MOLECULE IN A 
STRONG ELECTRIC FIELD OF RUBY -LASER EMISSION [MNOGO- 
FOTONNAIA lONIZATSILA MOLEKULY VODORODA V SIL'NOM 
ELEKTRICHESKOM POLE IZLUCHENIIA RUBINOVOGO LAZERA]. 

G. S. Voronov, G. A. Delone, N. B. Delone, and O. V. Kudrevatova 
(Akademiia Nauk SSSR, Fizicheskii Institut, Moscow, USSR). 

ZHETF Fis'ma v Redaktsiiu , vol. 2, Oct. 15, 1965, p, 377-380. 

In Russian. 

Observation of multiphoton ionization of a hydrogen molecule 
under the action of ruby-laser emission with a field strength of 
approximately 10? v/cm. The probability of multiphoton ionization 
of a hydrogen molecule is found to be determined by the probability 
of absorption of less than nine quanta. The reason for this is 
thought to be the existence of resonance transitions in the hydrogen 
spectrum and broadening of the upper quantum levels in a strong 
electric field. A.B.K. 


A66-16S41 # 

WIDTH OF THE EMISSION SPECTRUM OF A MASER [O SHIRINE 
SPEKTRA IZLUCHENIIA KVANTOVOGO GENERATORA]. 

Iu. A. Tarasov. 

Akademiia Nauk SSSR, Doklady , vol. 165, Nov. 21, 1965, p. 537-540, 
7 refs. In Russian. 

Calculation of the width of the emission spectrum of a ruby 
maser, using equations derived for the dynamics of emission in two- 
level systems. It is shown that the emission spectrum of such a 
maser narrows down to a certain limit that depends on the amount 
of illumination and the width of the spontaneous -emission spectrum. 

A. B. K. 


A66- 16626 

DYNAMICS OF A LASER WITH TWO MODES OF OSCILLATION. 

N. G. Basov, V. N. Morozov, and A. N. Oraevskii (Akademiia 
Nauk SSSR, Fizicheskii Institut, Moscow, USSR). 

( Akademiia Nauk SSSR, Doklady, vol. 162, June 1, 1965, p. 781-784.) 
Soviet Physics - Doklady, vol. 10, Dec. 1965, p. 516-518. 9 refs. 

T ranslation. 

[For abstract see issue 17, page 2486, Accession no. A65-27772] 


A66- 16628 

EFFECT OF NOISE RADIATION ON THE OPERATION OF A RUBY 
LASER. 

B. I. Stepanov (Akademiia Nauk Belorusskoi SSR, Institut Fiziki, 
Minsk, Belorussian SSR), A. N. Rubinov, and S. A. Mikhnov 
(Akademiia Nauk SSSR, Fizicheskii Institut, Moscow, USSR). 
( Akademiia Nauk SSSR, Doklady , Vol. 162, June 11, 1965, 
p. 1030-1033. ) 

Soviet Physics - Doklady, vol. 10, Dec. 1965, p. 538-540. 11 refs. 

T ranslation. 

[For abstract see issue 24, page 3594, Accession no. A65- 35863] 


A66- 16640 

AN L-BAND TRAVELING WAVE MASER USING CHROMIUM- 
DOPED RUTILE. 

Sigfrid Yngvesson and Erik Kollberg (Chalmers University of 
Technology, Research Laboratory of Electronics, Gothenburg, 
Sweden). 

IEEE, Proceedings , vol. 53, Nov. 1965, p. 1737, 1738. 7 refs. 

Research supported by the Swedish Technical Research Council. 

Description of a traveling -wave maser (TWM), for which 
chromium-doped rutile (Cr-Ti 02 ) used, and which is intended 
for radio astronomy research at 21 cm. The most favorable per- 
formance of this L-band TWM is obtained when the dc magnetic 
field is oriented along the c-axis, allowing the use of both ion sites 
in the TiO^. The inverted susceptibility at this operating point is 
measured as a function of chromium concentration. A slow-wave 
TWM, developed by combining the features of a dielectrically 
loaded Karp structure with those of a comb structure, is described. 

P. K. 


A66- 16647 

OPTIMUM DESIGNS OF ELLIPTICAL CAVITIES COMPARED WITH 
CYLINDRICAL ONES. 

K. Kamiryo, T. Kano, H. Matsuzawa, and M. Yoshida (Tohoku 
University, Research Institute of Electrical Communication, Sendai, 
Japan). 

IEEE, Proceedings, vol. 53, Nov. 1965, p, 1750, 1751. 7 refs. 

Study of factors affecting the efficiency of an elliptical cavity 
in transferring energy from a light source to a ruby laser. The 
optimum design of an elliptical cavity with reflectivity less than 
unity is determined, and its efficiency is shown to be fairly superior 
to that of a cylindrical cavity. P.K. 


A66-16650 

LASER BEAM "SECURITY." 

Selig Kainer (International Telephone and Telegraph Corp. , ITT 
Federal Laboratories Div. , Nutley, N.J.). 

IEEE, Proceedings , vol. 53, Nov. 1965, p. 1,752, 1753. 

Discussion of problems involved in securing a direct laser 
communications link against interception. The conditions under 
which the bandwidth of an intercepting system is comparable to that 
of a direct system are examined. It is suggested that, due to sunlight 
background noise and the resulting beam diffusion, the point-to-point 
laser link cannot generally be considered absolutely secure. To 
obtain maximum security, the link should be operated at minimum 
power and with maximum utilization of the frequency bandwidth, 
thus providing the minimum acceptable SNR. P.K. 


A66- 16652 

A MULTIPLE INTERNAL -REFLECTION FOLDED-PATH OPTICAL 
MASER GEOMETRY. 

A. J. DeMaria (United Aircraft Corp., Research Laboratories, 

East Hartford, Conn.). 

IEEE, Proceedings , vol. 53, Nov. 1965, p. 1757, 1758. 5 refs. 

Description of a folded-path rectangular laser configuration 
utilizing multiple internal reflections for obtaining long lengths of 
active media between the Fabry-Perot reflectors of the laser. 

This configuration provides a small angular beam spread of the 
output beam, and a means of discriminating against unwanted modes 
that take other than the desired path. The implementation of the 
technique is discussed. P.K. 


A66- 16662 

PHOTON TUNNELS - THE WAVEGUIDES OF THE FUTURE? 

Bernard L. Lewis (Radiation, Inc., Palm Bay, Fla.). 

IEEE, Proceedings, vol. 53, Nov. 1965, p. 1768, 1769. 

Study of the possible use of a suggested photon "trapped wave" 
effect for developing optical waveguides. The experiments discussed 
give evidence that, under certain conditions, an optical beam can 
create its own waveguide as it propagates, so that it does not diverge 
with distance. Such a waveguide could be used to guide other radia- 
tion going in the same direction at or near the same time. P. K. 
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A66-16773 


AM-14M9 

SEARCH VIA LASER RECEIVERS FOR INTERSTELLAR COMMUNI- 
CATIONS. 

Monte Rose (Hallic rafters Co. , Research and Development Dept. , 
Chicago, 111.). 

IEEE, Proceedings , vol. 53, Nov. 1965, p. 1700. 

Discussion of considerations involved in searching the sky for 
possible interstellar laser communications signals. It is suggested 
that the senders of such signals would choose to place a microwave 
subcarrier on an optical or IR carrier and place any low-frequency 
information modulation on the subcarrier. This would be done on 
the assumption that the receiver will not be a narrowband scanning 
receiver but a relatively broadband receiver with a number of 
optical and IR filters. Likely restrictions and considerations for 
the carrier frequency and for the type of signal transmitted are 
examined. p, g, 

AM-14470 

SIMPLE IMPROVEMENT OF AMPLITUDE STABILITY IN HELIUM- 
NEON GAS- LASERS. 

Viktor Met (Electro Optics Associates, Palo Alto, Calif. ). 

IEEE, Proceedings , vol. 53. Nov. 1965, p. 1780, 1781. 

Description of a method of suppressing amplitude variations 
in the outputs of He-Ne gas lasers. These variations, it is noted, 
are caused by the scanning of the Doppler line by a succession of 
cavity modes, due to changes of the effective cavity length with 
temperature. By replacing one cavity reflector with a sinusoidally 
driven reflector, to modulate the effective cavity length, quieting 
factors from 10 to 100 can easily be obtained. P. K. 

444-14472 

REGULAR PERIODICAL SPIKING OF A NEODYMIUM -GLASS* 

LASER. 

A. J. Casella (Pennsylvania State University, Dept, of Physics, 
University Park, Pa. ). 

IEEE, Proceedings , vol. 53. Nov. 1965, p. 1782, 1783. 

Description of regular periodic spiking observed in the output 
of a {xilsed neodymium -doped borate glass laser at pumping levels 
slightly above threshold. The experimental conditions are reviewed. 

It is found that the maximum duration of a pulse train of regular 
spikes is dependent on the neodymium concentration and on the 
reflectivity of the mirror at the output end of the resonant cavity. 

A high -loss resonant structure, it is noted, enhances the regular 
periodic spiking. p. K. 

A44-14475 

LIFE PERFORMANCE OF PRISM Q SWITCHED LASER. 

W. L. Knecht (USAF, Systems Command, Research and Technology 
Div. . Avionics Laboratory. Laser Technology Branch, Wright - 
Patterson AFB, Ohio). 

IEEE, Proceedings , vol. 53, Nov. 1965. p- 1785, 1786. 

Discussion regarding the life performance characteristics of 
an u nc oa t ed ruby laser Q -switched by the rotating prism that forms 
the end reflector of the laser resonator. The lifetime of each of 
the individual components comprising the laser is reviewed. Teste 
show, it is noted, that an initial period of activation is needed before 
the output energies are stabilised. At constant operating conditions, 
the spread in stabilized output energies is ± 7. 5%. The laser 
threshold energy increases rapidly with the number of laser pulses. 

P.K. 

A44-14753 

EFFECT OF GROUND STATE ESR SATURATION ON RUBY LASER 
OUTPUT AT 90°K. . 

A. Szabo and T. Igarashi (National Research Council, Div. of Radio 
and Electrical Enginee ring, Ottawa, Canada). 

Applied Physics Letters, vol. 7, Dec. I, 1965, p. 289, 290. 6 refs. 

Outline of Fabry -PFrot interferometer observations of ruby 
laser output frequencies for a rod, cooled by conduction to 90°K. 
which could be simultaneously subjected to a saturating microwave 
field at the zero-field ESR frequency of 11.49 Gc. The experimental 
facility is described and illustrated, and its operation is discussed. 

It is found that the saturation results in partial or complete sup- 
pression of the ± 1/2 laser line, depending on the optical pump power. 

B.B. 


A46-16754 

CW HIGH-POWER C0 2 -N 2 -He LASER. 

C. K. N. Patel, P. K. Tien, and J. H. McFee (Bell Telephone 
Laboratories, Inc., Murray Hill, N.J.). 

Applied Physics Letters, vol. 7, Dec. 1, 1965, p. 290-292. 7 refs. 

Discussion of a high-power C0 2 -N 2 laser, with which is 
obtained in a C0 2 -N 2 -He system a CW power output of 106 watte on 
two P-branch rotational transitions of the 00°i-10°0 vibrational 
band of C0 2 . This laser has also been operated under a quasi-CW 
condition by exciting the discharge with rectified but unfiltered ac; 
it gave a peak laser output of 183 watts. The test facility is de- 
scribed, and its operation is explained. It is found that the addition 
o£ large amount- of helium »• desirable in order to obtain high power 
output from a large -diameter C0 2 -N 2 laser. B.B. 

A66-167S6 

INFRARED LASER OSCILLATION IN HBr AND HI GAS DIS- 
CHARGES. 

S. M. Jarrett, J. Nunez, and G. Gould (TRG, Inc., Melville, N.Y.). 
Applied Physics Letters, vol. 7, Dec. 1, 1965, p. 294-296 . 7 refs. 

Contract No. AF 49(638)-1535. 

Investigation of CW IR laser oscillation in gas discharges 
produced in the hydrogen halides HBr and HI. Oscillation was 
observed at six wavelengths in the region between 2.2 ^ and 3. 5 jj, 
three each in HBr and HI. The oscillations have been identified 
with 4d - 5p and 5d - 6 p transitions in atomic Br and I, respectively. 
The results of measurements and identifications are tabulated, and 
the experimental facility is described and its operation is discussed. 

B.B. 


A64-16763 

PULSED LASER TRANSITIONS IN MANGANESE VAPOR. 

M. Piltch, W. T. Walter. N. Solimene, G. Gould (TRG, Inc., 
Melville, N.Y.), and W. R. Bennett, Jr. (Yale University, Sloane 
Physics Laboratory, New Haven, Conn. ). 

Applied Physics Letters, vol. 7, Dec. I, 1965, p. 309, 310. 9 refs. 

Contract NoT AF 49(6 38) -15 35. 

Observation of laser action on five green lines and six IR lines 
as a result of pulsing the manganese discharge of a collision laser 
in the atomic vapor of neutral Mn. Transient population inversions 
are produced in this laser by preferential electron excitation of 
those atomic energy levels which are both close to and optically 
connected with the ground level. These inversions are inherently 
transient because of the metastability of the lower laser level. The 
gain coefficient of the strongest line at 5341 X was 37 db/m. The 
observed pulse width of 20 nsec implies a peak power output of 300 
watte. R.A.F. 

A64-16771 # 

GAS LASER EXCITED IN THE PROCESS OF PHOTODISSOCIATION 
[GA20VYI KVANTOVYI GENERATOR S VOZBUZHDENIEM V 
PROTSESSE FOTODISSOTSIATSII]. 

T. L. Andreeva, V. A. Dudkin, V. I. Malyshev, G. V. Mikhailov, 
V. N. Sorokin, and L. A. Novikova (Akademiia Nauk SSSR, 
Fizicheskii Institut, Moscow, USSR). 

Zhurnal Eksperimental'noi i Teoreticheskoi Fiziki, vol. 49, Nov. 
1965, p. 1408-1410. 6 refs. In Russian. 

Investigation of the parameters of a gas laser which uses photo- 
dissociation of CH 3 I and CF 3 I molecules to achieve population 
inversion. Specifically studied is the dependence of the genel*ation 
threshold (the threshold electric power of a pulsed argon lamp) and 
output power of the laser pulse on the pressure of the working fluid. 
It is shown that there is a certain range of pressures at which the 
generation threshold has a minimum value, and that this pressure 
range for CH 3 I differs greatly from the range for CF3I. V.P. 

A 66-1 6773 # 

EFFECT OF DISCONTINUITIES ON THE OPERATING REGIMES 
OF SOLID STATE MASERS [VLUANIE NEODNORODNOSTEI NA 
REZHIMY RABOTY KVANTOVYKH GENERATOROV NA TVER- 
DOM TELE], 

A. F. Suchkov (Akademiia Nauk SSSR, Fizicheskii Institut, Moscow, 
USSR). 

Zhurnal Eksperimental'noi i Teoreticheskoi Fiziki , vol. 49, Nov. 
1965, p. 1495-1503. In Russian. 



A66- 16775 


Derivation of a system of two equations for electromagnetic field 
and population inversion, describing in the geometric optics approxi- 
mation the nonstationary processes in solid state masers when the 
complex dielectric permittivity is discontinuous in a direction per- 
pendicular to the maser axis, while the active medium is continuous 
along this axis. Conditions are determined in which the field of a 
maser can be given as a superposition of the fundamental oscilla- 
tions of its resonator alone. Expressions are derived to calculate 
the operating regime of a maser with a thin active rod positioned 
along its axiB, and operating regimes with undamped relaxation 
oscillations are established. V. Z. 


A66- 16775 * 

SELF -MODULATION OF RADIATION OF A LASER WITH A TWO- 
MODE RESONATOR [AVTOMODULIATSIIA IZLUCHENIIA OPT1- 
CHESKOGO KVANTOVOGO GENERATORA S DVUKHMODOVYM 
REZONATOROM]. 

L. A. Ostrovskii (Gor 5 kovskii Gosudar stvennyi Universitet, Radio- 
fizicheskii Institut, Gorki, USSR). 

Zhurnal Eksperimental* noi i Te oretiche skoi Fiziki, vol . 49, Nov. 
1965, p. 1535-1543. 6 refs. In Russian. 

Discussion of the oscillations of a laser with a resonator having 
two modes slightly differing in frequencies. Possible monochromat- 
ic processes, their transformations, and the nonlinear fluctuations 
in oscillation intensity are considered. The form and amplitude of 
the oscillation peaks are determined. It is noted that the phase space 
in the averaged equations of the laser optical system contains a 
stable limiting cycle, which suggests that oscillations in such sys- 
tems may become nonattenuating. V. Z. 


A 66- 1 6944 * 

SOME LASER INTERFEROMETERS FOR USE IN FLUID MECHANICS. 

L. H. Tanner (Belfast, Queen's University, Belfast, Northern 
Ireland). 

Journal of Scientific Instruments , vol. 42, Dec. 1965, p. 834-837. 

13 refs . 

Discussion of the advantages of gas lasers as light sources in 
interferometers intended for use in aerodynamic research. It is 
shown that by using laser sources the restrictions on the design of 
an interferometer may be removed. Several appropriate inter- 
ferometer designs, all of which depend for their success on the 
coherence of the laser light source, are discussed. The results of 
experiments with these different types of interferometers are eval- 
uated. A. B. K. 

A66- 17026 

TECHNOLOGY AND PROPERTIES OF INDIUM ARSENIDE LASERS 
[TECHNOLOGIE ET PROPRIETES DES LASERS A ARSENIURE 
D ’INDIUM], 

M. Rodot, P. Leroux-Hugon (Centre National de la Recherche Scien- 
tifique , Laboratoire de Magnetisme et de Physique du Solide, Belle- 
vue, Seine -et-Oise, France), J. Besson, and H. Lebloch (Societe 
Anonyme de Telecommunications, Paris, France). 

L 1 Onde Electnque, vol. 45, Oct. 1965, p. 1197-1203. 7 refs. In 

F rench. 

Research supported by the Direction des Recherches et Moyens 
d'Es sais. 

Discussion of the phenomenon of stimulated emission in indium 
arsenide, where it was found that the excitation threshold of the 
laser effect is particularly low and that the emission of light is high- 
ly directional. The laser functioned continuously at 27°K. The pop- 
ulation inversion was obtained by carrier injection through a p-n 
junction, and the parameters affecting diffusion are discussed. Sev- 
eral Fabry-Perot modes appeared on the spectral energy distribu- 
tion. Various practical applications are pointed out, such as optical 
excitation experiments with semiconductors, and measurement of 
the time constant of IR detectors. F.R L 

A66-17040 * 

MECHANISM OF GAS BREAKDOWN BY LASERS. 

P. F. Browne (Westinghouse ELectric Corp. , Research Labora- 
tories, Pittsburgh, Pa.). 

Physical Society, Proceedings, vol. 86, Dec. 1965, p. 1323-1332. 

19 refs. 

Contract No. AF 30(602)-3332. 


Demonstration that microwave breakdown theory and inverse 
bremsstrahlung are the classical and quantum descriptions of one 
and the same process. In the cases of both microwave and laser 
breakdowns an electron oscillating in the threshold field for break- 
down experiences a change of energy of about 10~ 2 ev at a collision 
when the phase of its oscillatory velocity changes relative to that of 
the field. The classical (microwave) theory of breakdown and the 
free-free absorption are discussed. The absorption of radiation in 
the focal volume where a laser pulse is concentrated in a gas is 
considered. The neglect of losses due to diffusion and recombination 
is discussed, and it is shown that the atom or positive ion gas will 
come to thermal equilibrium with the electron gas only after the 
cascade ionization is complete. M.F. 


A66-17064 

NONLOCALIZED INTERFERENCE RINGS OBSERVABLE IN THE 
VICINITY OF A BEAM EMITTED BY A GAS GASEK [ANNEAUX 
D' INTERFERENCE NON LOCALISES, OBSERVABLES AU VOISI- 
NAGE DU FAISCEAU EMIS PAR UN LASER A GAZ], 

Guy Mas and Jean Roig (Montpellier, Universite, Laboratoire 
d’ Optique Physique, Montpellier, France). 

Academic des Sciences (Paris), Comptea Rendus , vol. 261, no. 21, 
Nov. 22, 1965, p. 4348-4351. In French. 

Use of a sealed helium-neon tube placed between two exterior 
mirrors to investigate the serrated system of rings found to surround 
the central beam, which itself was surrounded by a wide system of 
rings. This is a classical interference phenomenon attributable to 
the successive reflections on the two faces of the plane -concave 
mirror, of which the spherical surface constitutes the terminal 
mirror of the laser. F.R.L. 


A66- 17065 

MULTIPHOTONIC PROCESSES IN DIELECTRICS [PROCESSUS 
MULTIPHOTONIQUES DANS LES D1ELECTRIQUES] . 

Francis Floux, Pierre Nelson and Pierre Veyrie (Commissariat 
■kl'Energie Atomique, Centre d 1 Etudes de Limeil, Service Docu- 
mentation, Villeneuve -Saint-Georges , Seine-etrOise, France). 
Academie des Sciences (Paris), Comptes Rendus , vol. 261, no. 21, 
Nov. 22, 1965, p. 4366-4368. 8 refs. In French. 

Extension of the concept of ionization under laser action to the 
cases of metals and dielectrics. The thresholds become very high 
in the case of metals, and relatively weak in the case of dielectrics. 
Experimental verification was obtained. The destructive phenomena 
observed in lasers of a certain power are attributed to the appearance 
of this ionization. F.R.L. 


A66-17104 # 

CONVENTIONAL FLOW VISUALIZATION USING LASER LIGHT 
SOURCE. 

Raymond Sedney, Robert L. Rowe, Clarence C. Bush, and Leonard 
E. Voelker (U.S. Army, Ballistic Research Laboratories, Aberdeen 
Proving Grqund, Md.). 

American Institute of Aeronautics and Astronautics, Aerospace 
Sciences Meeting, 3rd, New York, N.Y., Jan. 24-26, 1966, Paper 
66-127 . 16 p. 13 refs. 

Members, $0.50; nonmembers, $1.00. 

The purpose of this paper is to illustrate and discuss the 
potential uses of laser light sources in the conventional means of 
flow visualization. In the experiments described a CW gas laser 
was used. The properties of the laser that are exploited are: 
coherence, monochromaticity and small beam divergence. Some 
preliminary results of schlieren studies are given. Shadowgraphs 
show sharp diffraction patterns at the body surface and quite distinct 
interference fringes behind the shock shadow. A method of analyzing 
these fringes to obtain data on density behind the shock is indicated. 
An interferometer using only one wedge plate is described which is 
simple to set up and adjust. A schlieren system can be eaaiLy 
modified to incorporate this interferometer. The principle of this 
interferometer requires the large coherence length of a laser 
source. A number of examples of interferograms taken by this 
technique are shown. Some speculations will be advanced on the 
possibility of obtaining flow holograms for three-dimensional flow 
visualization. (Author) 
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A66-17294 


A66-17205 

SOME PHOTOGRAPHIC STUDIES OF THE LIGHT OUTPUT OF AH 
INTRA CAVITY -MODULATED GAS MASER. 

L. E. Hargrove and J. S. Courtney- Pratt (Bell Telephone Labora- 
tories, Inc., Murray Hill, N.J.). 

SMPTE, Journal , vol. 74, Dec. 1965, p. 1085-1095. 10 refs. 

Using a high-speed rotating mirror to sweep the image, the 
lght output from a helium -neon gas maser was photographed with 
and without intracavity modulation at the locking frequency I 0 , 
which corresponds to the reciprocal of the round-trip travel time 
for light within the maser, and which also equals the cavity mode 

spacing. When the rr.acer was locked th* _1 * _ 

showed regular pulses. The light level wla^ 00 Times tfTTmmi- 
mum required to record individual dots. When the maser was not 
locked, the photographs showed beats at harmonics of the mode 
spacing. The amplitudes of the beat frequencies varied most 
irregularly from moment to moment, sometimes changing notice- 
ably m less than half a microsecond and radically in less than a 
millisecond. No evidence was found of reciprocity failure for 
Eastman Kodak Type IF emulsion to the accuracy of the energy 
measurements (i.e., to a factor of 2 up or down from the mean), 
for exposure times from 1 nanosec to 30 sec. (Author) 


A66-17217 

REJECTION OF COHERENT INTERFERENCE IN OPTICAL MODUL 
TION -DEMODULATION EXPERIMENTS. 

J. Richard Kerr (Sylvania Electric Products, Inc., Sylvania Elec- 
tronic Systems Div., Electronic Defense Laboratories, Optics 
Dept.. Mountain View, Calif.). 

IEEE Transactions on Instrumentation and Measurement , vol. 

IM-14, Dec. 1965, p. 209-214. 5 refs. 

Contract No. DA-36-039-AMC-00094(E). 

Systems are described which reject both coherent interference 
(modulator -leakage pickup) and noise in laboratory modulation- 
demodulation systems, such as those used in microwave laser- 
communications experiments. The approach involves the use of 
audio-rate chopping and phase sensitive detection along with xero- 
IF or homodyne detection. Using these techniques, it is possible 
to make quantitative measurements of desired signals which have 
amplitudes several orders of magnitude smaller than coherently 
related interference signals, while rejecting both chopped and 
unchopped noise . Calibration techniques are discussed, and experi- 
ments are described which verify the operations of these systems. 

(Author) 


A66-17287 

A LASER OUTPUT COUPLER USING FRUSTRATED TOTAL 
INTERNAL REFLECTION. 

Earl L. Steele, Walter C. Davis, and Robert L. T reuthart (North 
American Aviation, Inc. , Autonetics Div. , Lasers and Electro- 
Optics Dept. , Anaheim, Calif. ). 

Applied Optics . voL 5, Jan. 1966, p. 5-8. 5 refs. 

A unique component has been developed, constructed, and 
incorporated into an optically pumped ruby laser system. Without 
using thin film optical coatings, this component allows a known 
fraction of the radiation to be coupled from a laser system while 
simultaneously serving as the partial reflector at the output end of 
the laser. The output coupler, herein described, utilizes a frus- 
trated total internal reflection configuration and is fabricated of 
fused silica with an air gap 0. 48 1 ^ in thickness as the critically 
controlled element. Techniques have been developed for estab- 
lishing and maintaining the spacing of the silica members to a 
predetermined fraction of the ruby emission wavelength of 6943JI. 
The measured transmission, reflection, and scattering loss 
characteristics of the coupler are discussed. In addition, schematic 
diagrams and photographs of the operating coupler are shown. This 
coupler has withstood repeated Q-spoiled bursts of laser radiation 
without damage. However, equivalent radiation pulses have con- 
sistently destroyed dielectric reflectors. Thus, more reproducible 
laser experiments can be performed with this coupler than with 
conventional optically coated reflectors. (Author) 


A66-17291 

FREQUENCY CONTROL OF A Nd 3+ GLASS LASER. 

Elias Snitzer (American Optical Co., Southbridge, Mass.). 

Applied Optics , vol. 5, Jan. 1966, p. 121-125. 5 refs. 

Army- supported research. 

Discussion of the results of experiments on line narrowing of 
a neodymium glass laser with a reflection filter, a transmission 
filter, or both. It is found that laser emission can be obtained in narrow 
lines less than 0.1 Awide anywhere within a 130- A interval centered about 
the peak emission at 1.06 M by the use of thin reflecting plates acting as 
wave -length-sensitive mode selectors . For a plate aligned perpendicular 
to the axis of the laser, the emission is at these wavelengths at 
which the plate thickness is an odd number of quarter wavelengths. 

The plate tends to produce a spiking emission as a function of time 
and no loss m output energy. ^ 

A66- 17292 

THE EFFECT OF AXIAL MAGNETIC FIELDS ON GAS LASERS. 

Alan Corney (National Bureau of Standards and Colorado, University, 
Joint Institute for Laboratory Astrophysics , Boulder, Coio.). 

Applied Optics , vol. 5, Jan. 1966, p. 127-130. li refs. 

ARPA- supported research. 

-An expression is obtained for the intensity of polarized light 
transmitted through a laser amplifier and linear polarizer, as a 
function of the strength of an axial magnetic field. The result is 
compared with an experiment reported by Hotz in which it was claimed 
that the natural width of the laser transition was measured. The 
effect of applying a magnetic field parallel to the axis of a laser having 
plane -parallel windows is also considered. The variation in the 
frequency of beats between oppositely circularly polarized modes, as 
a function of magnetic field, is obtained. The result shows that an 
experiment performed by Culshaw and Kannelaud cannot be inter- 
preted as a level-crossing effect as was previously supposed. 

(Author) 


A66-17293 

A RECORDING SAMPLING SYSTEM FOR MEASURING LASER 
ENERGY. 

R. C. Williams and Harold A. Mueller (Virginia, Medical College, 
Dept, of Biophysics, Richmond, Va. ). 

Applied Optic b , vol. 5, Jan. 1966, p. 135-138. 

Research supported by the Defense Atomic Support Agency and Army. 

An apparatus has been designed and built which simultaneously 
measures the energy incident on a biological system which is being 
exposed to a laser beam. The advantages of the direct reading 
system are: (1) no attention is required of the laser operator, 

(2) a permanent record is produced, (3) true integration of the pulse 
train is accomplished, (4) high inherent accuracy, (5) in conjunction 
with a fast oscilloscope, it reproduces pulse waveforms with 
minimum distortion, and (6) calibration is simple and direct. Bas- 
ically the system employs a fast high-current capability photodiode, 
a high-quality integrating capacitor, an emission -limited pump diode 
with a servo-motor amplifier combination for dark current balance. 
The photodiode cathode surface is S-l so that both ruby and neo- 
dymium wavelengths 694. 3 m M and 1060 mjt, respectively , may be 
measured. Reproducibility is better than 3% when compared with 
a blackbody receiver (cone radiometer). A Tektronix 585A oscil- 
loscope and P-80 cathode follower probe fitted with a 50- ft load 
resistor can be plugged into the photodiode housing in place of the 
integrating capacitor for waveform observation and power-level 
measurements. Calibration on an absolute basis is easily accomp- 
plished by simultaneous comparison with a calibrated blackbody 
receiver (cone radiometer). (Author) 


A 66- 17294 

CONSIDERATION OF ATMOSPHERIC TURBULENCE IN LASER 
SYSTEMS DESIGN. 

J. I. Davis (Hughes Aircraft Co., Aerospace Group, Culver City, 
Calif. ). 

(Conference on Atmospheric Limitations to Optical Propagation, 
Boulder, Colo., Mar. 17, 1965, Paper.) 

Applied Optics , vol. 5, Jan. 1966, p. 139-147. 17 refs. 
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A66- 17295 


The physical basis for various effects of atmospheric tur- 
bulence on laser systems is briefly discussed, and certain limita- 
tions of the theoretical results given by Tatarski are summarized. 
The most important conclusion is that Tatarski 1 s results for 
amplitude and phase fluctuations, while they are not applicable for 
a laser beam of arbitrary diameter, do provide an adequate ap- 
proximation when the beam diameter is at least a factor of 2 greater 
than the lateral correlation length for amplitude fluctuations, which 
iB true in many applications. The effects analyzed in some detail 
are beam steering, beam spreading, image dancing, image blurring, 
scintillation, and phase fluctuations, certain of which are intimately 
related. As to specific applications, the signal-to-noise ratio for an 
AM signal passing through the turbulent atmosphere is derived in 
terms of the power fluctuation, and communication links are con- 
sidered in terms of this ratio; the effect of power fluctuations on the 
probability of detection for the laser radar is discussed in general, 
and a special example is given; finally, the spot size on the moon's 
surface for a transmitter located on the earth's surface is calcu- 
lated for different turbulence conditions. (Author) 


THE ABSORPTION OF LASER RADIATION ALONG ATMOSPHERIC 
SLANT PATHS. 

Gilbert N. Plass (Southwest Center for Advanced Studies, Dallas, 
Tex. ). 

Applied Optics , vol. 5, Jan. 1966, p.149-154. 15 refs. 

USAF-NASA-supported research. 

The absorption of laser radiation along atmospheric slant paths 
is calculated when Lambert’s law is valid. Illustrative results are 
given for absorbing gases which are distributed uniformly through- 
out the atmosphere and when the temperature variation of the line 
intensities and half-width can be neglected. These results are then 
generalized to include cases of nonuniformly distributed gases with 
a temperature variation along the path. The effect of the over- 
lapping of spectral lines is studied through the use of the Elsasser 
model. Finally, it is shown that large differences in the absorp- 
tance may occur between corresponding frequencies in the red and 
violet wings when there is a shift in the position of the line center 
with pressure. This line shift could ideally be studied with laser 
sources. (Author) 


A66-1 7297 

SYNCHRONIZATION OF SEVERAL Q-SWITCHED OPTICAL 
MASERS. „ , 

Nguyen van Tran and D. Kehl (Compagnie Generale d' Electricite 
de Paris, Centre de Recherches, Departement Recherches Physiques 
de Base, Marcoussis, Seine -et-Oise, France). 

Applied Optics , vol. 5, Jan. 1966, p. 168, 169. 

Description of a scheme used to synchronize a Q- switched ruby 
laser with a neodymium-doped glass Q-switched laser. The experi- 
mental setup includes a totally reflecting prism rotating at 24, 000 
rpm, a flat mirror with a multidielec^ric coating for maximum 
reflection at 6943 A, and two flat mirrors with different reflection 
coefficients. The two lasers are Q-switched by the same rotating 
prism. The two (helical) flashtubes are triggered independently, 
with proper delay time from the same reference signal generated 
in a coil linked with the rotating prism. The synchronization is 
obtained by means of a slight rotation of the first mirror around 
an axis parallel to the axis of rotation of the rotating prism. Oscil- 
lograms recorded from a double -beam model 555 Tektronix oscil- 
loscope are shown. M.M. 


A66-17329 

MODE CONTROL IN p-n JUNCTION LASERS. 

D. K. Wilson (Bell Telephone Laboratories, Inc., Whippany, N.J.). 
IN: RADIATIVE RECOMBINATION IN SEMICONDUCTORS; INTER- 
NATIONAL CONFERENCE ON THE PHYSICS OF SEMICONDUC- 
TORS, 7TH, PARIS, FRANCE, JULY 27, 28. 1964, PROCEEDINGS. 
VOLUME 4. [A66-17310 07-26] 


Conference sponsored by the International Union of Pure and 
Applied Physics, the United Nations Educational, Scientific and 

M. H. Pilkuhn and H. Rupprecht (International Business Machines 
Corp. , Thomas J. Watson Research Center, Yorktown Heights, 

N. Y. ). 

IN; RADIATIVE RECOMBINATION IN SEMICONDUCTORS, INTER- 
NATIONAL CONFERENCE ON THE PHYSICS OF SEMICONDUC- 
TORS, 7TH , PARIS, FRANCE, JULY 27, 28, 1964, PROCEEDINGS. 
VOLUME 4. [A66 -17 310 07-26] 

Conference sponsored by the International Union of Pure and 
Applied Physics, the United Nations Educational, Scientific and 
Cultural Organization, and the International Atomic Energy Agency. 
New York, Academic Press , Inc., 1965, p. 195-199; Discussion, 

M. Ge r shenzon and C . H. Gooch, p. 199- 5 refs. 

DOD-ARPA-Navy -supported research. 

Experimental results concerning gain and losses in GaAs lasers 
obtained by varying the laser length. The temperature dependence 
of loss and gain factor of GaAs diodes, the temperature dependence 
of the threshold current density of GaAs lasers with different sub- 
strate doping levels, and the junction luminescence of GaAs with a 
small background doping of copper are graphed. For comparison, 
p-n junctions were prepared by copper diffusion into n-type GaAs, 
making copper the only acceptor present. In this case, the external 
quantum efficiency of the spontaneous emission was measured to be 
2 x lO- 4 at 77°K . This is about one hundredth of the value found for 
the spontaneous emission of laser-type diodes at that temperature. 


A66-17333 

TEMPERATURE DEPENDENCE OF EMISSION SPECTRUM AND 
THRESHOLD CURRENT IN GaAs LASERS. 

J. I. Pankove (Radio Corporation of America, RCA Laboratories, 
Princeton, N. J. ). 

IN: RADIATIVE RECOMBINATION IN SEMICONDUCTORS; INTER- 

NATIONAL CONFERENCE ON THE PHYSICS OF SEMICONDUC- 
TORS, 7TH , PARIS, FRANCE, JULY 27, 28, 1964, PROCEEDINGS. 
VOLUME 4. [A66-17310 07-26] 

Conference sponsored by the International Union of Pure and 
Applied Physics, the United Nations Educational, Scientific and 
Cultural Organization, and the International Atomic Energy Agency. 
New York, Academic Press, Inc., 1965, p. 201-203; Discussion, 

J. Franks and W. N. Carr, p. 204. 9 refs. 

Measurement of the emission spectrum and the threshold current 
of a GaAs injection laser at various temperatures from 4.2°K to 
room temperature. A direct method for assessing the relative 
distributions of carriers in the junction is the measurement of the 
emission spectrum. Such a study reveals that the emission peak 
near threshold and the laser peak at threshold follow closely the 
temperature dependence of the energy gap, differing from the energy 
gap of pure GaAs by at least 30 Mev. It was discovered that the 
threshold current, in nearly all the lasers measured, varies 
exponentially with temperature. The slope of this exponential 
dependence varies with the processing of the p-n junction. It is 
found that the spontaneous emission varies nearly as the square of 
the current at low temperatures, but becomes linear with current 
at room temperature. M.F. 


EXCITATION OF SEMICONDUCTOR LASERS BY A BEAM OF FAST 
ELECTRONS. 

N. G. Basov, O. V. Bogdankevich, and A. G. Deviatkov (Academy 
of Sciences, Physics Institute , Moscow, USSR). 

IN: RADIATIVE RECOMBINATION IN SEMICONDUCTORS; INTER- 
NATIONAL CONFERENCE ON THE PHYSICS OF SEMICONDUC- 
TORS, 7TH, PARIS, FRANCE, JULY 27, 28, 1964, PROCEEDINGS. 
VOLUME 4. [A66-L73L0 07-26] 

Conference sponsored by the International Union of Pure and 
Applied Physics, the United Nations Educational, Scientific and 
Cultural Organization, and the International Atomic Energy Agency. 
New York, Academic Press, Inc., 1965, p. 225-232; Discussion, 
p. 232, 233. 21 refs. 

Investigation of the techniques and advantages of exciting semi- 
conductor lasers with a beam of fast electrons. The works of 
Shockley, Popov, Keldysh, and Erokhin are briefly discussed. 
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A66 18035 


Laser action by electron beam excitation was first observed in 1964 
in the CdS crystal. A single crystal having the dimensions 3 x 2 x 

I. 5 mm was soldered to a piece of copper with Wood's alloy and 
was placed in the vacuum chamber of a helium cryostat. At large 
current densities, three narrow lines with wavelengths of 5036, 

4966, and 4891 £ were observed. M.F. 

A66-174S3 

EXPERIMENTAL VERIFICATION OF THE PHASE INVERSION BE- 
TWEEN TWO LOBES OF A LASER IN THE TEM 10 MODE [UNE 
VERIFICATION EXPERIMENT ALE DE L'INVERSION DE PHASE 
ENTRE LES DEUX LOBES DU MODE TEM 10 D*UN LASER]. 
Gianenrico E. F rigerio and Alberto Sona (Milan, Uni ver site , 

Institut de Physique, Laboratoire Didactiques, Milan, Italy). 
Academic des Sciences (Paris), Comptes Rendu s , vol. 261, no. 23, 
Dec. 8, 1965, p. 5049-5051. In French. 

Study of the system of fringes which result from placing two 
slits in two lobes in the TEM l0 mode of a laser. The study was 
based on the theory that there is a 180° phase change when the vector 
of an electric field E varies between two consecutive maxima. A 
He-Ne gas laser which emitted at 6328 A was used. A formula is 
presented for expressing the distribution of the intensity of the 
fringe systems obtained with a double slit, assuming that the modula- 
tion due to refraction phenomena can be neglected. The experi- 
mental results confirmed that the phase change of the vectors which 
represent the amplitude of the field within the lobes is equal to 180°. 

D.P.F. 

A66-17473 

STUDY OF LIGHT SCATTERING BY NONABSORBING SPHERICAL 
PARTICLES NEAR THE BOUNDARY OF GEOMETRICAL OPTICS 
[UNTERSUCHUNGEN ZUR LICHTSTREUUNG AN ABSORPTIONS - 
FREIEN KUGELFORMIGEN EINZELTEILCHEN IM GRENZBEREICH 
DER GEOMETRISCHEN OPT IK]. 

J. Gebhart and H. Straubel (Battelle - Institut, Frankfurt am Main, 
West Germany). 

Zeitschrift fur angewandte Fhysik, vol. 20, no. 2, 1965, p. 145-149. 

7 refs. In German. 

Investigation of laser -beam scattering by individually introduced 
charged polystyrene spheres and droplets of naphthalene and water 
in combination. The particles, 50 to 130 p in diameter, were sus- 
pended at rest in a capacitor with an annular diaphragm. The ex- 
perimental technique is described and the light scattering effect, 
similar to that observed previously by the authors on transparent 
glass filaments, is shown in diffraction -pattern photographs. The 
characteristic rings in the photographs are believed to result from 
the interference of refracted and reflected light. The behavior of 
the interference and diffraction minima when the particle radius 
decreases is considered in the light of the Mie theory of wave optics. 

V. Z. 

A66-17532 * 

THE CHARACTER OF OSCILLATION SPIKES DURING QUASI- 
CONTINUOUS OPERATION OF A RUBY LASER. 

T- Daricek, K. Haxnal, A. Novotny, and V. Sochor (Prague, Tech- 
nical University, Faculty of Technical and Nuclear Physics, Prague, 
Cze choslovakia ) . 

Czechoslovak Journal of Physics, Series B, vol. 15, no. 12, 1965, 
p. 933-936. 12 refs. 

Quasi -continuous operation of a ruby laser at room temperature 
was performed with a crystal placed in the spherical cavity with 
threshold energy of 48 joules. The duration of the impulse of 
stimulated emission was 2700 The character of the spikes 

was observed and it was found that it is far from sinusoidal. The 
results of threshold energy measurements for other pumping con- 
figurations are discussed and compared with those obtained by other 
authors. (Author) 


A66-17623 

FREQUENCY -PULLING BAND OF A LASER OSCILLATOR. 

I. L. Bershtein (Gor'kovskii Gosudarstvennyi Universitet, Nauchno- 
Issledovatel'skii Radiof izicheskii Institut, Gorki, USSR). 

(Akademiia Nauk SSSR, Doklady, vol. 163, July 1, 1965, p. 60-62.) 
Soviet Physics - Doklady , vol. 10, Jan. 1966, p. 607-609. Transla- 
tion. 

IF or abstract see issue p age 2 818, Accession no. A65-300701 


A66- 17626 

EVALUATION OF ENERGY PARAMETERS IN THE LASER 
WELDING OF METALS. 

N. N. Rykalin and Iu. L. Krasulin (Akademiia Nauk SSSR, Institut 
Metailurgii, Moscow, USSR). 

(Akademiia Nauk SSSR, Doklady, vol. 163, July 1, 1965, p. 87-90.) 
Soviet Physics - Doklady, vol. 10, Jan. 1966, p. 659-661. 6 refs. 

Translation. 

[For abstract see issue 19, page 2815, Accession no. A65-30071] 


A66-17416 

SCATTERING OF LASER PHOTONS ON FAST ELECTRONS 
[STREUUNG VON LASERPHOTONEN AN SCHNELLEN ELEKTRO- 
NEN}. 

H. Kruger (Freiburg, Universitlt, Phyeikalisches Institut, 

Freiburg im Breisgau, West Germany). 

Zeitschrift fg.r Physik, vol. 189, no. 3, 1966, p. 302-311. In German. 

Discussion of Compton scattering of laser photons which are 
transformed into y - radiation photons upon collision with high-energy 
electrons. Detailed calculations are given for the "average” polar- 
ization over the scattered beam and for the energy spectrum of the 
y-rays, without analyzing the electron polarization. The energy 
distribution of the scattered photons, integrated over the azimuth, 
is determined, without taking the photon polarization into account. 

A.B.K. 


A66-17417 

QUANTUM -MECHANICAL TREATMENT OF THE OPTICAL MASER 
[QUANTENMECHANISCHE BEHANDLUNG DES OPTISCHEN MASERS]. 
Herwig Sauermann (Stuttgart, Technische Hochschule, Institut fttr 
theoretische und angewandte Physik, Stuttgart, West Germany). 
Zeitschrift fllr Physik , vol. 189, no. 3, 1966, p. 312-334. 24 refs. 

In German. 

Quantum -mechanical treatment of the self-sustained oscillation 
of one mode in a solid-state laser system in which the active atoms 
decay not only by induced and spontaneous emission into the lasing 
mode, but also by spontaneous emission into the continuum of non- 
lasing modes. A coupled nonlinear system of equations for the 
atomic and oscillation operators is derived with the aid of the 
Heisenberg picture, and the most important properties of the fluc- 
tuation operators are given. This system of equations is then 
linearized, and the behavior of the oscillation in the linear region 
below the threshold of laser activity is investigated. It is shown 
that the line width of the oscillation decreases with increasing 
pumping power and that the line photon number has a Gaussian 
distribution. Finally, the nonlinear behavior of the oscillation 
above the threshold is investigated in the steady state. The laser 
line is shown to grow out of a broad background of spontaneous - 
emission noise . A.B.K. 


A66-17S77 # 

GENERATION OF INDUCED RADIATION IN PRESTATIONARY 
REGIME [GENERATSHA INDUKOVANOGO V1PROMINIUVANNIA 
U PEREDSTATSIONARNOMU REZHIMI). 

B. L. Livshits' and V. M. Tsikunov (Akademiia Nauk SRSR, Institut 
Zagal'noi ta Neorganichnoi Khimii, Moscow, USSR). 

Ukraine 'kii Fizichnii Zhurnal, voL 10, Nov. 1965, p. 1267-1270. 

In Ukrainian. 

Brief discussion of the transition of a laser to a stationary 
regime of operation. A system of two equations describing the 
laser operation mode before the onset of a stationary regime are 
solved. 


A66-18035 

LASER EMISSION IN IONIZED MERCURY - ISOTOPE SHIFT, 
UNEWIDTH, AND PRECISE WAVELENGTH. 

R. L. Byer, W. E. Bell, E. Hodges, and A. L. Bloom (Spectra- 
Physics, Inc., Mountain View, Calif.). 

Optical Society of America, Journal , vol. 55, Dec. 1965, p. 1598- 
1602. 15 refs. 

Army-supported research. 
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A66-18153 


The 6150-A laser transition in Hg II generated in a pulsed hollow 
cathode discharge, has been studied under high resolution. The 
line shows structure corresponding to the expected shifts from the 
even isotopes, with a spacing of approximately 26.5 mK (800 Mc/sec) 
between adjacent components, in rough agreement with earlier re- 
sults. The full width at half -maximum of each component has been 
measured as 500 Mc/sec. The wavelength has been compared to that 
of thorium secondary wavelength standards and it has been determined 
that the vacuum wavelength of the 202 Hg component is 6151.1650 A . 

The possibility of the mercury hollow cathode laser as a laboratory 
wavelength standard is pointed out. (Author) 


A66-18153 # 

THEORY AND APPLICATION OF PULSED LASER WELDING. 

J. E. Anderson (Union Carbide Corp. , Linde Div. , Development 
Laboratory, Newark, N. J. ) and J. E. Jackson (Union Carbide Corp., 
Linde Div. , Research Laboratory, Speedway, Ind. ). 

( American Welding Society, National Fall Meeting, Birmingham , 

ALa. , Oct. 4-7, 1965, Paper. ) 

Welding Journal , vol. 44, Dec. 1965, p. 1018-1026. 

Evaluation of pulsed laser welding and description of some 
specific applications. It is noted that the theory of the effects of a 
high-intensity pulsed heat source on a metal surface is reasonably 
well understood. This is backed up by an extensive experimental 
study of pulsed laser welding of wire and sheet, including practical 
applications. The basic advantages and limitations of the process 
are discussed in the light of the latest experimental data. M. M. 


A66- 18257 # 

CONCENTRATION AND TEMPERATURE DEPENDENCE OF SPIN- 
LATTICE RELAXATION TIME IN RUBY AT HELIUM TEMPERA- 
TURES. RELAXATION IN A ZERO MAGNETIC FIELD [KON- 
TSENTRATSIONNAIA I TEMPERATURNAIA ZAVISIMOSTI VREMEN 
SPIN -RE SHETOCHNOI RELAKSATSII V RUBINE PRI GELIEVYKH 
TEMPERATURAKH - RE LAKSAT SIIA V NULEVOM MAGNITNOM 
POLE], 

A. A. Manenkov and Iu. K. Danileiko (Akademiia Nauk SSSR, 
Fizicheskii Institut, Moscow, USSR). 

ZHETF Pis 'ma v Redaktsiiu, vol. 2, Nov. 1, 1965, p. 414-418. 

11 refs. In Russian. 

Measurements at 1. 6 to 4. 2°K of the spin- lattice relaxation 
time (Tj) of ruby samples with 0. 05 to 0. 7% of Cr 3+ ion, grown by 
the Verneuil method in a highly reducing medium. The measure- 
ments were made in order to verify the contradictory results of other 
authors on the existence in such crystals of a dependence of Tj on the 
concentration of Cr 3+ . Tj is determined at 11, 472 and 9400 Me 
by pulse saturation of the PMR lines, proving the existence of a 
temperature dependence of Tj that obeys the law Tj — T' 1 at these 
temperatures and concentrations of Cr^ + ions. V. Z. 


A64- 18333 

A LASER VELOCIMETER. 

Gus Stavis (General Precision, Inc. , General Precision Aerospace 
Group, GPL Div. , Pleasantville, N. Y. ). 

TNB General Precision Aerospace , voL 8, 4th Quarter, 1965, 
p. 20-25. 6 refs. 

Description of a new diffraction velocimeter which has the 
capability of detecting and measuring the transverse movement of 
a surface by appropriately sensing the light backscattered by it 
when illuminated by a laser. The characteristics of the backscattered 
light pattern which permit the precise measurement of velocity and 
displacement of a diffuse surface are discussed; it is shown that the 
rate of pattern motion is linearly related to the relative speed 
between source and the diffuse surface giving rise to the pattern. 

The explanation for the regular motion of random reflected pattern 
.is given in terms of a model which considers only two scatterers 
within the beam. The parameters of the backscattered pattern and 
the basic design of the velocimeter are described. Applications 
such as a capability for precise distance measurement over terrain 
are discussed. n 


A66- 18354 

ELECTRON ENERGY SPECTRA IN NEON, XENON, AND HELIUM- 
NEON LASER DISCHARGES. 

J* Y. Wada and Hans Heil (Hughes Aircraft Co. , Research 
Laboratories, Malibu, Calif. ). 

IEEE Journal of Quantum Electronics, voL QE-1, Nov. 1965, 

p. 327-335. 21 refs. 

Absolute measurements of the electron energy spectrum in a 
helium-neon mixture and in pure neon and xenon have been obtained 
by an energy analysis of a sample of electrons extracted through a 
small hole in the anode. The spectrum appears to be nearly 
Maxwellian for the lower pressures but deviates markedly from a 
Maxwellian at higher pressures. At higher pressures, the energetic 
part of the spectrum drops off faster, and one can describe this 
part by a Maxwellian of lower temperature than that for the bulk of 
the distribution. The average energies agree with those obtained 
from microwave measurements of the radiation temperature of the 
electrons if corrections are made for nonihermai distribution. 

Several production rates are computed with the help of the measured 
spectra, and they are related to the wall current, the power dissipa- 
tion, and the possible electron depopulation of helium metastables. 

The production and destruction rates for the different parts of the 
energy spectrum have been formulated mathematically. A theoretical 
formula, which describes the actual spectra, has been derived for 
the faster part of the spectrum. For the helium-neon laser discharge 
we can say definitely that the deexcitation of helium metastables by 
electrons is negligible. (Author) 

A66-18355 

DIRECT MODULATION OF GAS LASERS. 

Teiji Uchida (Nippon Electric Co. , Ltd. , Radio Industry Div. , 

Tokyo, Japan). 

IEEE Journal of Quantum Electronics, voL QE-1, Nov. 1965, 
p. 336-343. 18 refs. 

Direct modulation of gas lasers such as internal modulation, 
coupling modulation, and phase locking, has been investigated in a 
6328 l He-Ne laser containing a composite modulation element with 
small insertion loss. It was verified theoretically and experimentally 
concerning internal modulation that the bandwidth of gas lasers for 
small perturbation of resonator loss decreases with an increase of 
resonator loss contrary to the passive circuit case and depends on 
the dynamic Q of the gas laser as an active tuned circuit rather 
than the resonator Q. The measured bandwidth of 6328 A He-Ne 
lasers was about 1 Me. Coupling modulation has a flat frequency 
response above the bandwidth of gas lasers except in the vicinity of 
harmonics of c/2L. Forced phase locking by the frequency c/2L 
is necessary to realize the stable low noise operation of gas lasers. 
The modulation method simultaneously using the composite modulatior 
element as coupling modulation element and phase -locking element 
ensures a signal transmission of good quality in optical communica- 
tions. (Author) 

A66-18356 

STABILIZED, SINGLE -FREQUENCY OUTPUT FROM A LONG 
LASER CAVITY. 

P. W, Smith (Bell Telephone Laboratories, Inc. , Holmdel, N. J. ). 
(Institute of Electrical and Electronics Engineers, Electron Device 
Research Conference, Urbana, 111. , June 23-25, 1965, Paper. ) 

IEEE Journal of Quantum Electronics, vol. QE-1, Nov. 1965, 
p. 343-348. 21 refs. 

The problem of obtaining single -frequency output from a long 
laser is considered, and two methods are investigated experimental- 
ly. The first method consists of using an external filter to select 
one of a number of oscillating modes. The second method consists 
of suppressing internally the unwanted resonances so that the laser 
oscillation can only take place at a single frequency. It is shown 
that with the second method one can in many cases obtain greater 
power, and experiments are reported in which single-frequency 
output power of 15 mw was obtained from a 6328 A HeTNe" laser. A 
simple feedback circuit is described for stabilizing the frequency of 
the laser oscillation. (Author) 

A 66- 18357 

FREQUENCY STABILIZATION OF GAS LASERS. 

A. D. White (Bell Telephone Laboratories, Inc., Murray Hill, N.J. ). 
IEEE Journal of Quantum Electronics, vol. QE-1, Nov. 1965, 
p. 349-357. 23 refs. 
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A66- 18424 


The state of the art in the field of frequency stabilization of gas 
lasers is surveyed. A brief discussion of the methods employed to 
determine the frequency stability of lasers is followed by a listing 
of the principle causes of frequency instability. The close relation- 
ship existing between the control system design and the laser 
environment is pointed out. Stabilization techniques based on the 
use of atomic resonance and on the use of interferometers are 
discussed in detail. Many of these techniques are capable of achieving 
long-term frequency stabilities of one part in 10 ^ or better, which 
appears to be entirely adequate for most systems applications. 

(Author) 


A66-1S3M 

TIME RESOLUTION OF LASER INDUCED ELECTRON AND ION 
EMISSION. 

S. H. Khan, F. A. Richards, and D. Walsh (Oxford, University, 
Engineering Science Dept. , Oxford, England). 

IEEE Journal of Quantum Electronics, vol. QE-1, Nov. 1965, 
p. 359, 360. 

Research supported by the Science Research Council; Grant No. 
AFEOAR 65-37. 

Investigation of the emission produced by a Q- switched laser 
pulse focused onto a clean flat metal surface. The active laser 
element was a 2 x 1/4 in. ruby crystal. It was Q- switched by 
means of a mirror rotating at 12, 000 rpm. The maximum laser 
energies were approximately 50 mjoules, as measured by a carbon 
cone calorimeter. The time duration of the pulse, measured at half- 
power points, was 75 nsec. For a laser input of this order, and 
using both tantalum and niobium-tin alloy targets the electron emis- 
sion was found to form two main peaks. It is considered that the 
first electron emission peak is probably due to normal thermionic 
emission; the second and larger electron and ion pulses may be due 
to vaporization also. When the surface vaporizes, considerable 
numbers of ions and electrons are formed by collision processes in 
the hot, dense vapor. The dispersion of these charged particles to 
the electrode of opposite sign may thus cause the second electron 
and ion emission pulse. F. R. L. 

AM-11359 

COMMUNICATION BY LASER. 

Stewart E. Miller (Bell Telephone Laboratories, Inc. , Research 
Communications Systems Div. , Guided Wave Research Laboratory, 
Holmdel. N. J. ). 

Scientific American, vol. 214, Jan. 1966, p. 19-27. 

Nontechnical discussion of the possibilities of using lasers for 
long-distance communication of electrical signals. The basic prin- 
ciples of long-distance transmission of large amounts of information 
are described. The four multiplexed systems currently available - 
coaxial cable, microwave, waveguide, and relay satellite - are con- 
sidered. Oscillation, modulation, and transmission problems of 
long-distance laser communication are discussed. R.A. F. 

AM-11361 

THEORY OF LASER EMISSION ASSOCIATED WITH INDIRECT 
BAND-TO-BAND TRANSITIONS. 

V.S. Mashkevich and V. L. Vinetskii (Akademiia Nauk Ukrainskoi 
SSR, Institut Fiziki, Kiev, Ukrainian SSR). 

(Fizika Tverdogo Tela, voL 7, July 1965, p. 1987-1993. ) 

Soviet Physics - Solid State, voL 7, Jan. 1966, p. 1605-1609. 

T ran station. 

[For abstract see issue 20, page 2971, Accession no. A65-31884] 


A66-1I393 

APPLICATION OF ELECTRON AND OPTICAL MICROSCOPY IN 
STUDYING LASER- IRRADIATED METAL SURFACES. 

K. Vogel (Uppsala, Royal University, Institute of Physics, Uppsala, 
Sweden) and P. Backlund (Uppsala, Royal University, Institute of 
Chemistry, Uppsala, Sweden). 

Journal of Applied Physics , vol. 36, Dec. 1965, p.3697-3701. 

13 refs. 


Electron and optical microscopy were applied in studying 
laser -irradiated metal surfaces. The preparation of carbon replica 
films of irradiated surfaces is described. A summary of observa- 
tions from irradiated Ag, Al, Be, Cu, Pb, and low-carbon steel is 
given. Microc raters of less than 10 4 diam were found to be an 
early stage in the development of radiation damage on laser-irradi- 
ated metal surfaces. The observed surface structure is assumed 
to be of interest when interpreting experiments on the interaction 
of laser beams with metal surfaces. (Author) 


A66-1I397 

BASIC EQUATIONS AND CONSERVATION THEOREMS FOR THE 
ELECTROSTRICTION PHONON MASER. 

H. A. Haus and Paul Penfield, Jr. (Massachusetts Institute of 
Technology, Dept, of Electrical Engineering and Research Laborato- 
ry of Electronics, Cambridge, Mass. ). 

Journal of Applied Physics , voL 36, Dec. 1965, p. 3735-3739. 

19 refs. 

Contract No. DA- 36- 039-AMC- 03200(E). 

Analysis of an exact set of equaXions^for a lossless polarizable 
fluid, disregarding only relativistic effects. When these equations 
are linearized and higher order terms in the ratio of sound speed 
to light speed are disregarded, they reduce to the customary set of 
equations. The more exact equations permit the derivation of the law 
of the conservation of energy with a simple physical interpretation. 
From these equations the Manly -Rowe relations and other conserva- 
tion laws also follow relatively easily. B.B. 


AM-1M13 

PHASE LOCKING OF MODES IN LASERS. 

H. Stats and C.L. Tang (Raytheon Co., Research Div. , Waltham, 
Mass. ). 

Journal of Applied Physics, vol. 36, Dec. 1965, p, 3923-3927. 

19 refs. 

Contract No. AF 19(628)-4981. 

An investigation is made of the phase-locking effects in lasers. 
It is shown that the phases of the simultaneously oscillating modes 
of lasers are not independent variables as sometimes thought. The 
calculations have been limited to three modes and homogeneously 
broadened lines. It is found that the sum of the phases of the low- 
and high-frequency modes as measured relative to the phase of the 
center mode assumes a definite value, which depends in turn upon 
the location of the active medium within the cavity. This phase 
relationship has a profound effect on experiments conducted with 
multimode lasers. For example, it is found that there should be 
essentially no fundamental -frequency beat note as observed by a 
square -law detector when a small laser crystal is placed in the 
center of an optical cavity, (Author) 

A66-1M1B 

EFFECT OF ORGANIC CATIONS ON THE LASER THRESHOLD OF 
SOLUTIONS OF EUROPIUM TETRAK1S BENZOYLTRIFLUORO- 
ACETONATE. 

E. P. Riedel and R.G» Charles (W e sting house Electric Corp. , 
Research Laboratories, Pittsburgh, Pa, ). 

Journal of Applied Physics. voL 36, Dec. 1965, p, 3954, 39S5. 

5 refs. 

Contract No. Nonr-4573(00). 

Experimental investigation of laser action on 15 organic salts 
of Eu(BTF )4 in acetonitrile. Laser action was obtained for ail 
but one of them. It is found that the stored electrical energy re- 
quired to reach threshold oscillations in these solutions is depend- 
ent to a surprising degree on the nature of the organic cation. It 
is concluded that the cation in the salt BEuJBTFJ^ can be important 
in determining the laser capabilities of solutions containing the 
salt without interacting directly with the lasing species EufBTF)^ 
to change its spectral properties. M.M. 


AM13424 

VIBRATIONAL-ROTATIONAL LASER ACTION IN CARBON 
MONOXIDE. 
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C. K. N. Patel (Bell Telephone Laboratories, Inc., Murray Hill, 

N. J. ). 

Physical Review, 2nd Series, voL 141, Jan. 1966, p. 71-83. 25 refs. 

In this paper we give details of the laser action on rotational 
transitions of 10-9, 9-8, 8-7, 7-6, and 6-5 vibrational bands 
belonging to the ground electronic state (X*E + ) of CO. Laser action 
is produced in a low-pressure CO pulsed discharge. A comparison 
between the measured laser wavelengths (accuracy of ±0. 5 A at 
5. 0 to 5.4/i) and wavelengths calculated from available molecular 
constants of CO shows that a small correction in the vibrational 
constants may be necessary. A generalized treatment of optical 
gain on vibrational- rotational transitions is given and it is seen that 
it is advantageous to operate these lasers at as low a temperature 
as possible for production of maximum gain. An attempt is made 
to analyze the excitation mechanisms responsible for these laser 
transitions. It is seen that the excitation processes, under pulsed 
operation, have to be complicated and time -dependent in order to 
be able to duplicate theoretically the time dependence observed for 
the laser power output. It is shown that under the conditions of very 
selective excitation of a particular vibrational level, it should be 
possible to obtain CW laser oscillation on some P-branch vibrational- 
rotational transitions. (Author) 

A66-1S429 

COHERENCE EFFECTS IN CASEOUS LASERS WITH AXIAL 
MAGNETIC FIELDS. I - THEORETICAL. 

W. Culshaw and J. Kannelaud (Lockheed Aircraft Corp. , Lockheed 
Missiles and Space Co. , Research Laboratories, Palo Alto, Calif. ). 
Physical Review, 2nd Series, vol. 141, Jan. 1966, p. 228-236. 11 refs. 
Research supported by the Lockheed Independent Research Funds. 

The Lamb theory of the optical maser is applied to circularly 
polarized atomic transitions, and used to consider the beat frequencie 
and the coherence properties of such orthogonal fields when axial 
magnetic fields are applied to the gaseous laser. The beat frequency 
approaches zero in near-zero magnetic fields and synchronization 
can then occur between the right- and left-handed circularly polarized 
oscillations. For a resonator with no undue polarization constraint, 
such a strong coupling gives rise to a linearly polarized output, and 
to a rotation of the plane of polarization with increasing magnetic 
field. A self-consistent expression is derived for this rotation under 
steady-state conditions, and a maximum rotation of ±l/4ff with 
magnetic field is indicated before the synchronization breaks down 
and circularly polarized beat phenomena appear. The rotation with 
magnetic field depends on the laser intensity, on the anisotropy in 
the cavity losses, and on the position of the cavity resonance within 
the Doppler linewidth. Also, the angle of rotation is indeterminate 
unless such anisotropy is present. Other regions of such coherence 
can occur at higher magnetic fields, where the beat frequency again 
approaches zero. These depend on the detailed shape of the various 
dispersion curves of the laser medium. The results derived from 
the theory used are in general agreement with experimental observa- 
tions on the 1. 153-ji He-Ne laser transition. (Author) 

A66-18430 

COHERENCE EFFECTS IN GASEOUS LASERS WITH AXIAL 
MAGNETIC FIELDS. II - EXPERIMENTAL. 

J. Kannelaud and W. Culshaw (Lockheed Aircraft Corp. , Lockheed 
Missiles and Space Co. , Research Laboratories, Palo Alto, Calif. ). 
Physical Review, 2nd Series, vol. 141, Jan. 1966, p. 237-245. 7 refs. 
Research supported by the Lockheed Independent Research Funds. 

The rotation of the plane of polarization with an axial magnetic 
field on a short single-mode He-Ne planar-type laser has been 
studied experimentally. The study is concerned with regions of 
magnetic field where the beat frequency between the orthogonal 
circularly polarized oscillations approaches zero. A mutual synchro- 
nization of these otherwise independent oscillations then occurs over 
a range of magnetic field, resulting in a single frequency of oscillation 
in which the polarization remains linear but rotates. In near-zero 
magnetic field, rotations up to l/4ff are observed and may occur 
with magnetic fields less than 0. 1 gauss. Results are given on the 
rotation versus magnetic field as a function of the laser intensity, 
the cavity tuning within the Doppler linewidth, the total gas pressure, 
and the anisotropy in the cavity losses. The observed rotation 
increases with the intensity and decreases with cavity detuning, with 
increasing total gas pressure, and with increasing anisotropy in the 
cavity Q. On attaining a rotation of l/4tr, a transition region of 


magnetic field between the linear and circularly polarized regions 
is observed. The beat signal from the orthogonal circularly polar- 
ized waves then shows a high harmonic content due to transient 
behavior, which gives way to a single beat as the magnetic field is 
increased. Other such coherence regions are observed at magnetic 
fields of 10 gauss or more, where the observed beat frequency again 
approaches zero. Here the polarization again becomes linear and 
rotations similar to those in near-zero magnetic field are observed. 

(Author) 


A66-18432 

PHOTOCURRENT SPECTRUM AND PHOTOELECTRON COUNTS 
PRODUCED BY A GAS LASER. 

Charles Freed (Massachusetts Institute of Technology, Lincoln 
Laboratory, Lexington, Mass.) and Hermann A. Haus (Massachu- 
setts Institute of Technology, Dept, of Electrical Engineering and 
Research Laborato ry of Electronic s, Cambridge, Mass.). 

Physical Review, 2nd Series , vol. 141, Jan. 1966, p. 287-298. 

21 refs. 

Contract No, DA- 36 - 0 39 -AMC- 032 00(E). 

The anode-current spectrum of a photomultiplier illuminated by 
light of time-varying intensity is obtained theoretically. The mo- 
ments of the photoelectron counts under the same conditions are 
derived. The expressions are evaluated for the case of light 
emitted from a laser oscillator by using a semiclas sical theory of 
the Van der Pol oscillator. The theoretical predictions are com- 
pared with experiments in which the spectrum of the photomultiplier 
was observed in the range 0-17 Me and counts were recorded for 
counting intervals in the range between 10“^ and 10"* sec. The 
three lowest-order factorial moments were evaluated as functions 
of T and compared with theory. The spectral data are used to pre- 
dict the counting data and a comparison is made. The signal-to- 
noise ratio of the two types of experiments is evaluated and found 
to be comparable. (Author) 

A66-18434 

INTENSITY FLUCTUATIONS IN THE OUTPUT OF CW LASER 
OSCILLATORS. I. 

D.E. McCumber (Bell Telephone Laboratories, Inc., Murray Hill, 
N.J.). 

Physical Review, 2nd Series , vol. 141, Jan. 1966, p. 306-322. 

50 refs. 

Using linearized rate equations, we have calculated the inten- 
sity fluctuations expected in the output of four -level cw laser 
oscillators. Intrinsic quantum effects have been included by re- 
stricting eigenvalues of photon and atomic population operators 
to discrete integral values and by using equivalent noise sources. 

The total output fluctuations increase monotonically with output 
power; the relative fluctuations decrease monotonically, and at 
high output levels inversely aB the output power squared. The low- 
frequency fluctuations differ in that the relative fluctuations increase 
with output below threshold (noise amplifier region) but decrease 
sharply above threshold (dynamic saturation region). Curves typi- 
cal of gas, solid, and diode lasers are illustrated. The theory 
agrees well with preliminary experimental results. (Author) 

A 68- 18442 

PHOTON ECHOES. 

I. D. Abella, N. A. Kurnit, and S. R. Hartmann (Columbia Univer- 
sity, Radiation Laboratory, New York, N. Y.). 

Physical Review, 2nd Series, vol. 141, Jan. 1966, p. 391-406. 

30 refs . 

Contracts No. DA- 31 - 124-ARO-D-224 ; No. DA-28-043-AMC - 
00099(E). 

Experiments are described in which a dilute ruby crystal is 
found to emit spontaneously a short pulse of light, the photon echo, 
at a time after irradiation by two successive ruby-laser pulses 

separated by f" 8 . The phenomenon is explained in terms of a 
macroscopic oscillating electric dipole moment, which is momen- 
tarily reformed at the time the photon echo is observed. The 
analysis predicts the echo polarization as well as the propagation 
direction relative to the input pulses. A necessary condition for 
obtaining echoes in ruby is the application of a moderate magnetic 
field close to the optic axis of the crystal, and a simple model 
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based on Cr^-Al interactions is offered to account for this mag- 
netic-field behavior. The relaxation time of the echo is found to 
exceed 250 nsec at 4. 2*K but to be less than 70 nsec at 14°K, and 
is thought to be due to phonon-induced transitions in the excited 
2 E(E) level. Multiple echo formation is also described. (Author) 


A66-1MS7 

METHOD FOR DETERMINING THE PEAK IRRADIANCE OF AN 
OPTICAL PUMP AND TOTAL PUMP ENERGY THAT IS INCIDENT 
UPON A LASER CRYSTAL. 

Thomas J. Negrelli (Systems Research Laboratories, Inc. , Day- 
ton, Ohio). 

Review of Scientific Instruments , vol. 36, Dec. 1965, p.1755-1759. 

U refs. 

USAF - supported research. 

A method has been developed for determining the peak ir radi- 
ance of an optical pump and the total pump energy incident upon a 
number around the boron atom - namely, the solid solution of V in 
Co^B and a ternary phase with the Cr^C^ structure. In the Co-rich 
corner of the ternary system a liquidus projection and an isothermal 
section at 800°C are worked out. The solubility of V in Co^B at 
800°C is 8at.%. The substitution of V in Co^B is accompanied by 
an increase in the tetragonal lattice parameters a and c, but by a 
decrease in the axial ratio c/a. The correlation between the average 
number of outer electrons and the axial ratio of this structure is 
discussed and illustrated by several examples. At 800°C the 
congruently melting ternary phase extends from Co^jV^B^ to 
Co^qVjB^, and its Bo content remains practically stoichiometric; 
its lattice constant also increases with increasing V content and, 
for alloys quenched from 800°C, lies between 10. 47^ and 10. 49-j A- 

RtA- F . 


HYDROF LUO RINAT ION UNIT FOR PURIFICATION OF FLUORIDE 
LASER MATERIALS. 

Stanley I. Warshaw and Robert E. Jackson (Raytheon Co. , Research 
Div. , Waltham, Mass. ). 

Review of Scientific Instruments , vol. 36, Dec. 1965, p. 1774-1776. 

10 refs. 

Description of an apparatus for the fluoridation of hydroxyl - 
and oxygen -contaminated fluoride compounds. This purification 
process yields oxide-free fluorides. Optically clear lanthanum 
trifluoride crystals were grown from material subjected to this 
treatment. No evidence of Tyndall scattering was observed with 
the naked eye when a beam of white light was passed through the 
crystal. To compensate for some moisture absorption on the 
surface of the ingot, less than 1/2-% by weight of lead fluoride was 
added to the pretreated batch as an oxygen scavenger. F. R. L. 

A66-1M09 # 

(EXO) ELECTRON EMISSION FROM LASER-RUBY CRYSTALS. 

B. Sujak (Wroclaw, Uniwersytet, Katedra Fizyki Doswiadczalnej, 
Zaktad Wzbudzonej Emisji Elektronow, Wroclaw; Wyzsza Szkola 
Pedagogiczna, Katedra Fizyki Doiwiadczalnej, Opole, Poland) and 
A, kiklas (Wyisza Szkola Pedagogiczna, Katedra Fizyki Doswiadczal- 
nej, ZakJhd Fizyki Powierzchni Ciala Stale go, Opole, Poland). 

Acta Fhyaica Polonica, voL 28, Nov. 1965, p, 729-731. 5 refs. 

Preliminary results on thermostimulated, induced electron 
emission from samples cut from laser ruby crystals. The emitted 
electrons were detected with an open point counter of the vapor 
quenching type. The samples of A^Oj + Cr +++ ( 0. 05% by weight) 
and + Cr +++ ( 0. 1% by weight) were cut from rods of ruby 

single crystals. The samples were in all cases irradiated at room 
temperature with unfiltered X rays for 15 min (60 kv, 3. 5 ma anode 
current and Cu anode) before the electron glow curves were measured. 
The typical curves of thermostimulated electron emission from the 
crystals indicate that the higher concentration of Cr +++ ions quenches 
the induced electron emission. D. P. F. 


A66- 18632 

INTENSIFICATION OF A He-Ne GAS DISCHARGE FOR THE 
X = 6328-A LASER WAVELENGTH [VERST ARKUNG EINER 
He-Ne-GASENTLADUNG FtlR DIE LASERWELLENLANGE 
X = 6328 AE]. 


G. Herziger, W. Holzapfel, and W. Seelig (Berlin, Technische 
University, I. Physikalisches Institut, Berlin, West Germany) . 
ZcitBchrift f3r Physik, vol. 189, no. 4, 1966, p. 385-400. 31 refs. In 
German. Research sponsored by the Volkswagenwerk. 

Experimental investigation of the optical gain of He-Ne dis- 
charges for the 6328-A laser wavelength. Measurements are 
made using two independent techniques and the results are found 
to be identical. The gain of the He-Ne discharge is measured for 
a number of discharge tubes with different tube lengths and diameters. 
The experiments show that maximum gain is a function of these 
tube dimensions if the total gas pressure and discharge current are 
optimized. The optimum values for both gas pressure and current 
increase with *nmiler lube uiwueteii. The gain over the cross 
section is expressed by a Bessel function of zero order, D. P. F. 


STATISTICAL MODEL OF A RANDOM QUASI -SINUSOIDAL FUNC- 
TION OF CONSTANT AMPLITUDE [ETUDE D* UN MODELE STA- 
TISTIQUE DE FONCTION ALEATOIRE QUASI SINUSOID ALE A 
AMPLITUDE CONSTANTE]. 

Etienne Boileau (Paris, University Institut d' Electronique, Orsay. 
Seine -et-Oise, France). 

Academie des Sciences (Pans), C omptes Rendus, vol. 261, no. 25, 
Dec. 20, 1965, p. 5297-5300. 8 refs. Ln French. 

Study of a statistical model of a random quasi- sinusoidal func- 
tion of constant amplitude represented by the emission of a laser 
or of a radio transmitter. After defining the analytic signal, the 
moment grouping is calculated. F.R.L. 


COHERENCE AND STIMULATION THRESHOLD OF A STOKES 
LINE [COHERENCE ET SEUIL DE STIMULATION D' UNE RALE 

STOKES]. , , - e . 

Genevieve Rivoire (Reims, University Faculte des Sciences, 

Groupe d 1 Optique et Spectroscopie, Reims, France). 

Academie des Sciences (Paris), CompteB Rendus , vol. 261, no. 25, 
Dec. 20, 1965, p. 5393-5396. 8 refs. In French. 

Demonstration that an important divergence exists between the 
calculated intensity W' of a stimulated Stokes line as a function of 
the intensity W 0 of the exciting laser line and the corresponding 
measured value. The measured intensity W' is, for values of W 0 
located in the vicinity of the threshold of obtention of the stimulated 
Raman effect' from 10 6 to 10 8 times higher than the calculated value 
of W' . Introducing the concept of coherence in the theory of Placzek 
(or of Einstein) makes it possible to correct the 10 8 -to-10» factor. 

F L* 


A66-18650 

LASER EFFECT IN CADMIUM SULFIDE BY ELECTRON 
BOMBARDMENT [EFFET LASER DANS LE SULFURE DE CADMIUM 
PAR BOMBARDEMENT ELECTRONIQUE]. 

Claude Benoit X la Guillaume and Jean-Marie Debever (Paris, 
Universite, Ecole Normale Superieure, Labor atoire de Physique, 
Paris, France). 

Academie des Sciences (Paris) , Comptes Rendus, voL 261, no. 25, 
Dec. 20, 1965, p. 5428-5430. 7 refs. In French. 

Production of the User effect at 4 and 20°K in pure cadmium 
sulfide crystals which were bombarded by a beam of electrons at 
20 kev. The directivity of the User emission and the successive 
axial modes of the cavity were observed. The emission occurred 
in the neighborhood of 4910 K, or 2. 525 ev. F. R. L. 

A66- 18700 

LASERS - HALF A DECADE OF DEVELOPMENT. 

G. G. MacFarlane (Ministry of Aviation, Royal Radar Establish- 
ment, Great Malvern, Worcs. , England). 

Institution of Electrical Engineers, Hunter Memorial Lecture, 8th, 
London, England, Jan. 6, 196 6 4 

Electronics and Power , vol. 12, Feb, 1966, p.40-43. 
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Review of laser development from the time of the first demon- 
stration with a ruby crystal excited by light from a pulsed xenon 
flash lamp, through semiconductor and ion lasers, to the N 2 - CO? 
laser, which gives a continuous output of 20 watts at 10. 6 4 wave- 2 
length with an efficiency of better than 4%, or more than 40 times 
that of other gas lasers. Basic laser theory is briefly discussed 
The inverted system, whereby the radiation emitted is distributed 
in frequency in a certain bandwidth in the vicinity of the resonance, 
is described. Attention is given to pumping methods, optically 
pumped lasers, gas discharge lasers, gaseous ions, and semicon- 
ductors. 

f.r. l. 


A66-V8972 

R E V T Amb°a F f MATTER BY F ° CUSED LA SER RADIATION . 

O n N ' G - BaSOV ' V - A - V. S. Zuev 

St'oilo P ' G ’ Kriukov ' lu - V. Senatskii, and Iu. Iu 

flhurLi ^ NaUk SSSR ' In.titut, Moecow USSR) 

, -^ w - tlch " k ° i «*• «• 

V01 ' “• P. 1061-1064. 12 refa . 

[For abstract see issue 24, page 3595. Accession no. A65-35877] 


A66-18918 * 

TWO-FREQUENCY VOLUME RESONATOR WITH INDEPENDENT 
TUNINGS [DVUKHCHASTOTNYI OB'EMNYI REZONATOR S 
NEZAVISIMYMI NASTROIK AMI]. 

V, M. Sedykh. 

Radiotekhnika (Kiev), vol. 8 ; Sept. - Oct. 1965, F . 601, 602. 

In Russian. * 

Description of a two- frequency resonator capable of independent 
tuning on each frequency within wide frequency bands. In this 
resonator the tuning elements for each resonance frequency are 
located in those parts of the resonator where the field of the other 
resonance frequency cannot penetrate. Structurally, the resonator 
is shown to consist of a regular -wave guide segment, one end of 
which merges smoothly into a waveguide with a higher critical 
frequency, while the other end merges into a bandpass waveguide 


A66-18930 

MEASUREMENTS OF ELECTROMAGNETIC BACKSCATTERING 
FROM KNOWN, ROUGH SURFACES. 

Jacques Renau and James A. Collinson (Bell Telephone Laboratories 
Inc. , New York, N. Y. ). 

(Union Radio-Scientifique International e, Meeting, Washington 

D.C. , Apr. 2, 1965, Pa^T ~j * 1 

Bell System Technical Journal, vol. 44, Dec. 1965, p. 2203-2226. 

13 refs. 

We have measured the cross section for backscattering of laser 
beams from rough aluminum surfaces and a magnesium oxide slab. 
These surfaces were specially prepared and their statistical proper- 
ties were measured. The laser wavelengths were A « 0. 63, 1. 15, 
and 3. 39 4, and both parallel and perpendicular polarizations were 
used. The angle of incidence was varied from 0 to 89°. In these 
experiments the ratio of the surface rms height h (from the mean 
surface) to the wavelength \ is larger than 1/4; for such surfaces 
the cross section for backscatter at normal incidence is inversely 
proportional to the square of the rms surface elope, h/1, and is 
independent of wavelength. At Urge angles of incidence the cross 
section increases with increasing slope and also with increasing 
h/A, approaching an upper limit which appears to be predicted by 
a Lambert scattering law. The angular dependence of the cross 
section differs for the two polarizations; at grazing incidence the 
cross section is larger for the parallel polarization. The published 
characteristics of the angular dependence of the cross section of 
microwave Backscattering from the sea and the moon are in re- 
markable agreement with the backscattering cross section obtained 
from the various randomly rough laboratory prepared surfaces at 
all angles of incidence. Comparison of the laboratory results with 
published moon data yields for the moon surface an rms height of 
40 ± 10 cm, a mean correlation distance or mean scale size of 
2. 8 ± 0. 7 meters, an rms slope of 8 ± 4°, and a dielectric constant 
at microwave frequencies of 1. 9 ± 0. 3 Gc. (Author) 


A66- 18970 

A Q-SWITCHED NEODYMIUM GLASS LASER. 

N. G. Basov, V. S. Zuev, and Iu. V. Senatskii (Akademiia Nauk 
SSSR, Fizicheskii Institut, Moscow, USSR). 

(Zhurnal Eksperimental'noi i Teoreticheskoi F iziki, vol. 48, June 
1965, p. 1562-1564.) 

Soviet Physics - JETP , vol. 21, Dec. 1965, p. 1047, 1048. 5 refs. 

Translation. 

(For abstract see issue 24, page 3595, Accession no. A65-35875] 


HIGHER ORDER CALCULATION OF THE 
OUTPUT OF AN OPTICAL MASER. 

Kiyoji Uehara and Koichi Shimoda (Tokyo 
Physics, Tokyo, Japan). 

Japanese J ournal of Applied Physics, vol. 


LAMB DIP IN THE 
University, Dept, of 
4, Nov. 1965, d. 921 _ 


A higher order calculation of the theory of an optical maser 
is carried out for the purpose of obtaining more accurate theoretical 
expressions of the Lamb dip. The amplitude of maser oscillation 
is calculated in the approximations up to the fifth order and the 
calcuiated power vs frequency characteristics by the third and the 
fifth order approximations are compared. The Lamb dip becomes 
considerably shallower if the fifth order term is included. The 
fifth order calculation should therefore be employed for a more 
accurate determination of the linewidth parameters of the active 
atoms from observed shapes of the Lamb dip. It is shown, however, 
at the correction due to the fifth order calculation is small when 
the relative excitation is very close to the threshold. The fifth 
order calculation in the case when the "Doppler limit" does not 
apply is also discussed as well as in the case of the "Doppler limit. " 

(Author) 


A66-191 18 # 

NEW TECHNIQUES IN OPTICS. I [TECHNIQUES NOUVELLES EN 
OPTIQUE. I]. 

P. Mollet. 

(Societe Beige d'Astronomie, de Meteorologie et de Physique du 
Globe, Conference, Brussels, Belgium, May 22, 1965, Paper.) 

Ciel et Terre, vol. 81. Sept. -Oct. 1965. p~ 290-321. In Fr.nrh. 

Review of some new developments in the field. of optics 
including interference filters, lasers, and optical fibers. The 
theory of the phenomenon of light interference is considered 
followed by a description of a practical Fabry-Perot type of inter- 
ferometer. Various types of interferometric filters are discussed; 
all of therrf incorporate two or more metallic partially transparent 
layers and a dielectric layer or layers separating them. The theory 
which describes the nature and behavior of coherent light is 
reviewed; Bohr's quantum theory explains the manner in which 
optical lasers generate coherent electromagnetic waves in the 
visible spectrum. Practical laser operation and various types of 
lasers are discussed. D.P.F. 


A66-V9195 

COHERENT RADIATION FROM GALLIUM -ARSENIDE LUMI- 
NESCENT DIODES WITH A TRIANGULAR RESONATOR. 

E. A. Poltoratskii, V. M. Stuchebnikov, and A. E. lunovich 
(Moskovskii Gosudar stvennyi Universitet, Fizicheskii Fakul' tet 
Moscow, USSR). 

(Zhurnal Tekhnicheskoi Fiziki . vol. 35, Aug. 1965, p, 1516-1521.) 
Soviet Ph ysics - Technical Physics , vol. 10, Feb. 1966, p. 1173- 
1176. 15 refs. Translation. 

[For abstract see issue 24, page 3567, Accession no. A65-36787] 


A 66- 19200 

ONSET OF DETONATION. 

P. A. UrtiewandA. K. Oppenheim (California, University, 
Berkeley, Calif. ). 

Combusti on and Flame , vol. 9, Dec. 1965, p. 405-407. 6 refs 
Grant No. AF AFOSR 129-65. 
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Experimental proof showing that the onset of retonation is also 
the onset of detonation. The proof is based on the use of two 
completely independent techniques. One, reported to be quite un- 
sophisticated, utilizes the unique ability of the self- sustained 
detonation wave to "write on the walls, " the record being obtained 
on a carbon-soot covered film. The other exploits recent develop- 
ments in laser technology, permitting the attainment of high repeti- 
tion rate, extremely high resolution schlieren stroboscopic records 
of wave phenomena. M. F. 


A 66- 19232 

RAMAN SPECTROSCOPY USING A GAS LASER. 

J. P. Russell {Ministry of Aviation, Royal Radar Establishment, 

Great Malvern, Worcs. , England). 

(Collogue International sur les Spectres de Diffusion des Cristaux, 
Paris, France, July 6-8, 1965. ) 

Journal de Physique , vol. 26, Nov. 1965, p. 620-625; Discussion, 
p. 625, 626. 10 refs. 

Use of a helium -neon gas laser (which is more intense than the 
mercury arc, has a longer wavelength (6328 1), and is plane polar- 
ized) in Raman spectroscopy. The experimental arrangement 
utilized commercially available apparatus. The scattered radiation 
is normally observed at right angles to the direction of the laser 
beam, but a slight modification allows the observation of backseat - 
tered radiation, the angle between the laser beam and the direction 
of observation being about 45°. The first- and second-order Raman 
spectra of calcium tungstate, calcium fluoride, and gallium phosphide 
were measured. Three-phonon Raman scattering was observed for 
GaP. The experimental results are presented in two numerical 
tables. F.R. L. 


A 66- 19269 

THE CHANGE IN THE EMISSION SPECTRUM OF A RUBY LASER 
DURING GENERATION. 

A. M. Kubarev and V. I. Piskarev {Gor* kovskii Gosudarstvennyi 
Universitet, Radiofizicheskii Institut, Gorki, USSR). 

(Zhumal Eksperimental t noi i Teoreticheskoi Fiziki, vol. 48, 

May 1965, p. 1233-1236.) 

Soviet Physics - JETP , vol. 21, Nov. 1965, p. 823-825. 5 refs. 

Translation. 

[For abstract see issue 24, page 3594, Accession no. A65-35866] 

A66-19271 

ON THE THEORY OF GAS LASERS. 

A. K. Popov (Akademiia Nauk SSSR, Sibirskoe Otdelenie, Fizi- 
cheskii Institut, Krasnoyarsk, USSR). 

(Zhurnal Eksperimental 1 noi i Teoreticheskoi Fiziki , vol. 48, 

May 1965, p. 1279-1282.) 

Soviet Physics - JETP , vol. 21, Nov. 1965, p. 856-858. 7 refs. 

Translation. 

[For abstract see issue 24, page 3594, Accession no. A65- 35868] 


A66- 19367 

DECAY OF LASER -INDUCED EXCITATIONS OF F CENTERS. 
Dietmar Frohlich and Herbert Mahr (Cornell University, Dept, of 
Engineering PhyBicB, Laboratory of Atomic and Solid State Physics, 
Ithaca, N. Y.). 

Physical Review, 2nd Series, vol. 141, Jan. 1966, p. 692-695. 

17 refs. 

Navy -ARPA- supported research. 

A strong population of excited F-center states is achieved in 
various alkali halides using a short intense pulse of a Q-switched 
ruby laser. During the presence of the excited F centers the time 
dependence of their decay is measured with a fast -recording spec- 
trometer. This is done by monitoring the absorption changes con- 
nected with the ground- state or excited- state populations. Using 
this method for crystals containing low F-center concentrations, 
the lifetime of the excited state of Fcenters in KI, Rbl, Csl, RbBr, 
and CsF is measured from 7 to about 80°K by monitoring absorption 


changes in the region of the £,the (i* and the F band, respectively. 
For KI samples containing high F-center concentrations it is found 
that the decay curves are nonexponential. (Author) 


A66- 19376 * 

CaF 2 :Dy2+ OPTICAL GENERATOR OPERATING IN A REGIME OF 
REPEATING GIANT PULSES IN THE PRESENCE OF CONTINUOUS 
PUMPING [OPTICHESKH GENERATOR NA CaF 2 :Dy2+, RABOTA- 
IUSHCHH V REZHIME POVTORIAIUSHCHIKHSIA GIGANTSKIKH 
IMPUL’SOV PRI NEPRERYVNOI PODKACHKE]. 

V. K. Koniukhov, V. Y. Ko«*in. L. A. Kulevskii. T. M. Murina 
(Akademiia Nauk SSSR, Fizicheskii Institut, Moscow, USSR), and 
A. M. Prokhorov. 

Akademiia Nauk SSSR, Doklady , vol. 165, Dec. 11, 1965, p. 1056- 
1058. 8 refs. In Russian. 

Observation of a laser regime in which repeating giant jxilses 
are generated in CaF 2 :Dy 2+ in the presence of continuous pumping 
by xenon lamps. In this investigation modulation of the Q factor is 
achieved with the aid of a rotating prism. An average radiation 
power of 0. 05 watt is obtained with a stationary prism and with a 
prism rotating at a frequency of 200 cps, so that this frequency is 
assumed to be close to the optimum frequency. From these mea- 
surements of average radiation power in a modulated Q-factor regime 
the peak radiation power is determined and is found to be equal to 
2 x 1()3 watts . A. B. K. 


A66- 19546 

HIGH POWER CW LASER OPERATION BY CATHODO LUMINES- 
CENCE. 

J. W. Ogland, C. W. Baugh, and J. E. Hudson (Westinghouse 
Electric Corp. , Atomic, Defense and Space Group, Aerospace 
Div. , Applied Physics Group, Baltimore, Md. ). 

IN: INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS. 
ANNUAL EAST COAST CONFERENCE ON AEROSPACE AND NAVI- 
GATIONAL ELECTRONICS, 12TH, BALTIMORE, MD. , OCTOBER 
27-29, 1965. TECHNICAL PAPERS. [A66-19487 08-21] 

Conference sponsored by the Baltimore Section of the Institute of 
Electrical and Electronics Engineers, and the Aerospace and 
Navigational Electronics Group. 

New York, Institute of Electrical and Electronics Engineers, 1965, 
p. 3. 5. 3-1 to 3. 5. 3-5. 

Description of a method of laser pumping which spectrally 
matches the pump radiation to an absorption band of the laser mate- 
rial. This pump radiation is obtained by the high-voltage electron 
excitation of a suitably chosen phosphor whose emission spectrum 
matches the principal absorption band of the laser. The high re- 
flectivity of phosphors allows for good optical coupling of the pump 
light into the laser rod. A CW laser incorporating such a cathodo- 
luminescent laser pump is described. Considerations for the selec- 
tion of suitable phosphors are discussed. P. K. 


A 66- 19620 * 

GENERATION IN CdS DURING TWO-PHOTON OPTICAL EXCITA- 
TION BY RUBY -LASER EMISSION [GENERATSUA V CdS PRI 
DVUKHFOTONNOM OPTICHESKOM VOZBUZHDENU IZLUCHENIEM 
OKG NA RUBINE]. 

N. G. Basov, A. Z. Grasiuk, I. G- Zubarev, and V. A. Katulin 
(Akademiia Nauk SSSR, Fizicheskii Institut, Moscow, USSR). 

Fizika Tverdogo Tela , voi. 7, Dec. 1965, p. 36 3 9 , 36 4 0. In 
Russian. 

Results of an experiment in optical excitation of a CdS specimen, 
using a ruby laser with a modulated Q factor. Measurements are 
made of the spectral composition, the spectral-line intensity, and 
the emission directivity of the CdS specimen. It is found that 
generation occurs in a comparatively large volume of the aemi- 
conducto r. A . B . K - 


A 66- 19638 * 

THEORY OF THE ZEEMAN EFFECT IN GAS LASERS [K TEORII 
EFFEKTA ZEEMANA V GAZOVYKH LAZERAKHj. 
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A66- 19667 


N. N. Rozanov and A. V. Tulub. 

Akademna Nauk SSSR, Dokiady , vol. 165, Dec. 21, 1965, 
p. 1280-1283. 7 refs. In Russian. 

Calculation of nonlinear Zeeman effects for a gas laser. 

Lamb' s (1964) method is generalized to the case of two conditions 
of polarization y * 1. 11 of the electromagnetic field and three elec- 
tron levels a, b, and c, two of which are related to the higher level 
(J m 1), and one of which is related to the lower level (J * 0). 

R. A. F. 

A 66- 19667 # 

PHOSPHORESCENCE AND THE ENERGY LEVEL PATTERN OF A 
RUBY [FOS FORESTS ENTSUA I ZONNAIA SKHEMA RUBINA]. 

Z. L. Morgenshtern and V. B. Neustruev (Akademiia Nauk SSSR, 
Fizicheskii Institut, Moscow, USSR). 

ZHETF Pis 1 ma v Redaktsiiu , vol. 2, Dec. 1, 1965, p. 507-510. 

5 refs . In Russian. 

Report on a phosphorescence observed in ruby crystals excited 
with several flashes from a 450-joule {xilse tube. The phosphores- 
cence has a spectral range within the R region, persists 2 or 3 days 
and diminishes according to a parabolic law. The study of jrhe 
nature of the phenomenon suggests a transition band multiphoton or 
multistage mechanism of electron excitation. The upper wavelength 
limit of the phosphorescence is given as 6030 A. V. Z. 


A66-19669 * 

SPECTRAL COMPOSITION OF THE OUTPUT OF A NEODYMIUM 
GLASS LASER IN A DISPERSION RESONATOR [SPEKTRAL' N YI 
SOSTAV GENERATSII NEODIMOVOGO STEKLA V DISPERSIONNOM 
REZONATORE]. 

V. L. Broude, V. I. Kravchenko, N. F. Prokopiuk, and M. S. 
Soskin (Akademiia Nauk Ukrainskoi SSR, Institut Fiziki, Kiev, 
Ukrainian SSR). 

ZHETF Pis 1 ma v Redaktsiiu, vol. 2, Dec. 1, 1965, p. 519-521. 

In Russian. 

Preliminary results of a study of the threshold parameters and 
of the spectral composition of radiation of a neodymium - glas s 
laser with a nonuniformly broadened luminescence band at 1.06 
The dependence of the relative threshold pumping energy on the 
angle of inclination of the resonator mirror is determined. Spectral 
lines are established at 9090 through 9540 cm -1 which is a range 
five times greater than the entire range of a conventional plane 
laser at maximum pumping levels. V. Z. 


A66- 19734 # 

MICROMACHINING WITH A PULSED GAS LASER. 

H. A. H. Boot, D. M. Clunie, and R. S. A. Thorn (Services 
Electronics Research Laboratory, Baldock, Herts., England). 
Electronics Letters , vol. 2, Jan. 1966, p. 1. 

Description of a method using a pulsed He -Ne laser for rapid 
micromachining. The experimental micromachining facility is de- 
scribed and illustrated, and its operation is explained. Although 
the experiments described use simple samples, the technique is 
applicable to the micromachining of more complex structures, such 
as thin-film circuits and resistors. B.B. 

A 66- 19902 # 

TRACKING OF THE BEACON -EXPLORER SATELLITES WITH 
LASER BEAMS. 

H. H. Plotkin (NASA, Goddard Space Flight Center, Greenbelt, 
Md.). 

COSPAR Information Bulletin no. 29 , Dec. 1965, p. 18-21. 6 refs. 

Brief review of the results of experiments designed to develop 
techniques for accurate tracking of orbiting optical reflectors using 
pulsed ruby laser beams. The cube-corner retroreflectors pro- 
vided for the Beacon-Explorers B and C (Explorers 22 and 27) are 
described, as well as time of launch, apogee, perigee, etc., of the 
satellites. Reflected ruby laser radiation from the Beacon Ex- 
plorers was used to produce images of the satellites against a star 
background. It is concluded that the techniques promise to yield 
precise measurements of satellite position, when they are devel- 
oped to an operational stage. M. L. 


A66-1991 5 

SEMICONDUCTOR LASER COMMUNICATIONS THROUGH 
MULTIPLE -SCATTER PATHS. 

E. J. Chatterton (Massachusetts Institute of Technology, Lincoln 
Laboratory, Lexington, Maes.). 

IEEE, Proceedings, vol. 53, Dec. 1965, p. 2114, 2LL5. 

Experimental study employing semiconductor lasers and FM 
techniques to overcome modulation noise as verified under a full 
variety of weather conditions over a 1.8 mi path. A liquid nitrogen 
cooled GaAs noncoherent IR diode was uBed which was amplitude - 
modulated by a 28-Mc subcarrier, and the Bubcarrier was alter- 
nately frequency- and amplitude -modulated by a 980-cps audio 
signal. The radiant power from the 0.5-degree beamwidth trans- 
mitter it given as 8 mw. Oscillograms of sample FM and AM 
optical signals are presented, as recorded under various atmo- 
spheric conditions, including severe shimmer, snow, fog, and haze. 
It is found that measurements of optical pulses transmitted appre- 
ciably beyond the limits of visibility in snow and fog indicate a chan- 
nel bandwidth limited by scatter -multipath* , but quite adequate for 
many short-range, wide -bandwidth communications applications. 

A device is described in which laser elements are fabricated with 
fiber-optic outputs. These techniques are believed to make feasible 
many applications of high-power, frequency-, and pulse -modulated 
communications through atmospheric paths. M. L. 


A66- 19922 

UNIAXIAL PRESSURE WAVELENGTH CHANGES IN GaAs LASERS 
IN CW OPERATION. 

R. H. Durrett, E. D. Jacobs, J. Winocur, and W . L. Zingery 
(North American Aviation, Inc., Aqtonetice Div, , Navigation Sys - 
terns Div., Anaheim, Calif.). 

IEEE, Proceedings , vol. 53, Dec. 1965, p. 2121, 2122. 6 refs. 

Experimental investigation reporting the change in wavelength 
of both the spontaneous (dA/dp spontaneous) and stimulated (dA/dp 
stimulated) emission with uniaxial pressure under CW operation of 
GaAs diode lasers at 4°K. Measurements were made on a GaAs 
diode doped with Te to a concentration of 1.5 x 10 atoms/cm 
using a 0.5-meter Jarrell-Ash grating spectrometer operating 
in second order with a nitrogen-cooled 7102 photomultiplier tube. 
The junction was formed by Zn diffusion made parallel to the 
plane of the diode with a cross-sectional area of 8 . 8 x 10 cm . 
Typical results of the spectra observed at three pressure levels 
(61, 78, and 90 bars) are presented. It is found that the patterns 
are usually different on opposite sides of the emission center, and 
that increasing pressure decreases the wavelength of the modes 
about three times faster than the emission center and changes the 
relative intensities of the components of the patterns. M.L, 


A66- 19930 

REFLECTION GRATINGS AS ELEMENTS IN FAR INFRARED 
MASERS. 

Eric Brannen (Western Ontario, University, Dept, of Physics, 

London, Ontario, Canada). 

IEEE, Proceedings , vol. 53, Dec. 1965, p* 2134, 2135. 14 refs. 

Research supported by the National Research Council of Canada; 

Grant No. AF AFOSR 297-65. 

Description of the use of reflection echelette gratings as end 
plates in a Fabry-P^rot cavity with the chief characteristics of 
convenient low absorption output coupling, and wavelength-dependent 
alignment of the end plates. It is found that the grating is quite 
rugged, easily fabricated, and can be coated with protective materials , 
and that radiation is extracted from the resonator in the zero order 
of the grating in a convenient manner with little absorption loss. It 
is noted, however, that the reflectivity of the grating is a function 
of the polarization of the radiation, being different in general, for 
the two polarizations parallel and perpendicular to the groove length; 
thus, polarization discrimination will re suit. The grating produces 
a wavelength- sensitive instrument of the Fabry-P^rot, making it 
quite lossy for wavelengths other than the design region, a property 
that it is expected should allow the removal of "dominance" by strong 
transitions, so that weaker transitions, whose upper levels are 
depleted by a strong transition, may be observed in maser action. 

M. L. 
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A66-20344 


'*66-19933 

BLOCKING EFFECT IN RUBY MASERS. 

Hikaru Shioya {Nippon Electric Co., Ltd., Central Research 
Laboratories, Tokyo, Japan). 

IEEE, Proceedings , vol. 53, Dec. 1965, p. 2139. 

Description oi the gain saturation of the ruby maser by a nearby 
interfering signal, a phenomenon usually called the blocking effect. 
The saturation behavior of the maser is discussed by treating a 
magnetic Q, expressed in a form derived from the equations of 
motion of the density matrix for a three-level maser. The power 
level of the interfering signal required to drop the maser signal by 
3db, and the paramagnetic absorption of ruby are graphed. Equivalent 
circuits of a maser cavity for a Lorensian-type, Gaussian -type, and 
the actual maser are presented and compared. M. L. 


*66-19934 

PULSE-CODE MODULATION MULTIPLEX TRANSMISSION OVER 
AN INJECTION LASER TRANSMISSION SYSTEM. 

E. J. Sc hie 1, E. C. Bullwinkel, and R. B. Weimer (U.S. Army, 
Electronics Command, Electronic Components Laboratory, Fort 
Monmouth , N. J . ). 

IEEE, Proceedings , vol. 53, Dec. 1965, p. 2140, 2141. 

Description of pulsed transmission of information over an 
electron-injection laser communication system. The CW injection 
laser used in the study is described, and block diagrams of the 
transmitter and receiver are presented. A typical example of the 
received signal over a 13-km path is included. It is found that tone 
and voice quality are excellent, and it is concluded that this demon- 
strates the practicality of high-speed, pulse-code modulation multi- 
plex transmission over a laser system. M. L. 


A PROPOSED FIRST -ORDER RELATIVITY TEST USING LASERS. 

R. Fox and J. Shamir (Technion - Israel Institute of Technology, 
Haifa, Israel). 

IEEE, Proceedings , vol. 53, Dec. 1965, p. 2141; Author's comment, 
C. W. Carnahan (Entech Corp. f Menlo Park, Calif.), p. 2141, 

2142. 8 refs. . 

Comment on a previously published proposal for a test of relativ 
ity by means of lasers. It is emphasized that the experiment is of 
a second-order nature, in that the relative phase change of two 
points is measured. A means is suggested by which the experiment 
may become first order, namely by rotating the equipment. M. L. 


*66-19937 

AN IMPROVED MODE OF KERR CELL OPERATION. 

H. A. Heynau (United Aircraft Corp., Research Laboratories, 

East Hartford, Conn.). 

IEEE, Proceedings , vol. 53, Dec. 1965, p. 2145, 2146. 

Experimental investigation of an optically biased pulsed trans- 
mission mode (OBPT Mode) of operation of a high-gain, Q-switched 
laser in order to alleviate the problem posed by the observed fact 
that not all Kerr cells completely inhibit lasing action. It is con- 
sidered that the reason for this deficiency arises from spatial non- 
uniformities in the rejection ratio across the aperture of the Kerr 
cell polarizer-analyzer combination. The experimental configuration 
is illustrated, and it is pointed out that the only addition to the system 
is the quarter-wave plate placed between the polarizer and a reflector. 
The purpose of the plate is to bias the system (with zero voltage on 
the Kerr cell), by means of a passive optical element, into the hold- 
off condition. The modification proposed has been successfully ap- 
plied to an 18-mm-diameter, 12-in. -long Brewster angle neodymium- 
doped glass laser. Several advantages are pointed out. M. L. 


A66- 19945 # 

ON THE GENERATION OF SHARPLY DIRECTED COHERENT 
RADIATION. 

E. M. Belenov and V. S. Letokhov. 

( Optika i Spektroskopiia, voL 19, Sept. 1965, p. 465-467. ) 

Optics and Spectroscopy. voL 19, Sept. 1965, p. 261. Translation. 
[For abstract see issue 01, page 83, Accession no. A66-11007] 


*66-19955 

BEATS BETWEEN THE MODES OF A RUBY LASER. 

V. V. Ko rob kin and A. M. Leontovich (Akademiia Nauk SSSR, 
Fizicheskii Institut, Moscow, USSR). 

(Zhurnal Eksperimental'noi i Teoreticheskoi Fiziki , vol. 49, 

July 1965, p. 10-15.) 

Soviet Physics - JETP , vol. 22, Jan. 1966, p. 6-10. 18 refs. 

Translation. 

[For abstract see issue 20, page 2969, Accession no. A65 -317 01] 


A66-199S6 

A ROOM- TEMPERATURE CONTINUOUS CaWC 4 ;Nd 3+ LASER. 

A. A. Kaminskii, L. S. Kornienko, G. V. Maksimova, V. V. Osiko, 
A. M. Prokhorov, and G. P. Shi pul o (Moskovskii Gosudarstvennyi 
Universitet, Institut lademoi Fiziki; Akademiia Nauk SSSR, Fizi- 
cheskii Institut, Moscow, USSR). 

( Zhurnal Eksperimental'noi i Teoreticheskoi Fiziki , vol. 49, 

July 1965, p. 31-35.) 

Soviet Physics - JETP, vol. 22. Jan. 1966, p. 22-25. 11 refs. 
Translation. 

[For abstract see issue 20, page 2969, Accession no. A65-31703] 


*66-19959 

INVESTIGATION OF THE SPARK DISCHARGE PRODUCED IN AIR 
BY FOCUSING LASER RADIATION. U. 

S. L. Mandel'shtam, P. P. Pashinin, A. M. Prokhorov, Iu. P. 
Raizer, and N. K. Sukhodrev (Akademiia Nauk SSSR, Fizicheskii 
Institut, Moscow, USSR). 

( Zhurnal Eksperimental'noi i Teoreticheskoi Fiziki, vol. 49, 

July 1965, p. 127-134.) 

Soviet Physics - JETP , vol. 22, Jan. 1966, p. 91-96. 19 refs. 

Translation. 

[For abstract see issue 20, page 2969, Accession no. A65-31705] 


*66-20129 * 

MOON DISTANCE MEASUREMENT BY LASER. 

A. Orszag (Ecole Polytechnique, Paris, France). 

(Symposium on Planetary Atmospheres and Surfaces, Dorado , 
Puerto Rico, May 24-27, 1965, Paper . ) 

Journal of Research, Section D - Radio Science , vol. 69D, Dec. 
1965, p. 1601-1689. 7 refs. 

Research supported by the Centre National d' Etudes Spatiales, 
Centre National d' Etudes dee Telecommunications, Delegation 
Generale h la Recherche Scientifique et Technique, and Direction 
des Recherches et Moyens d* Essais. 

Proposed use of a laser light source to determine the earth- 
moon distance which would have the advantages of making possible 
direct calculation of the lunar radius directed toward the earth and. 
if the SNR at reception proved sufficient, the complete determina- 
tion of the form of the selenoid. In specifying the physical orders 
of magnitude of the project, it is established that only a Q-switched 
laser would permit this latter measurement. The performance of 
the emitting optical system coupled with the laser and that of the 
optical system and the receiving apparatus are determined. Some 
of the problems arising in laser utilization are discussed, and a 
method of exploiting the expected results is proposed. F. R. L. 


A66-20344 # 

INDUCED RADIATION AT HIGH PHOTON DENSITIES [INDUTSI- 
ROVANNOE IZLUCHENIE PRI BOL'SHIKH PLOTNOST1AKH 
FOTONOV]. 

B. I. Bondarev. 

Radiofizika, vol. 8, no. 6, 1965, p. 1155-1159. 5 refs. In Russian. 

Discus Bion of the applicability of perturbation theory to the 
study of the multiphoton resonance radiation of lasers. The third 
term of the exp ansion in perturbation theory is analyzed as one that 
describes the interaction of an atomic electron with an external 
photon, which produces two photons. It is shown that the use of 
this third term in the calculation of interactions of electrons with 
photons is incorrect when the photon density is very high. V. Z. 
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A66-20364 


A 66-20364 # 

ABSOLUTE BOLOMETER FOR MEASURING THE OUTPUT POWER 
OF CW LASERS [ABSOLIUTNYI BOLOMETRICHESKII IZMERITEL' 
VYKHODNOI MOSHCHNOSTI LAZEROV NEPRERYVNOGO IZLUCHE- 
NIIA]. 

Iu. A. Skliarov, V. A. Sedel' mkov, and L. I. Kats (Saratovskii 
Gosudarstvennyi Universitet, Nauchno-Issledovatel 1 skii Institut 
Mekhaniki i Fiziki, Saratov, USSR), 

Pribory i Tekhnika Ekaperimenta , vol. 10, Nov. -Dec. 1965, 
p. 165-167. 5 refs. In Russian. 

Discussion of a device for measuring the output power of a CW 
laser, which uses a wire bolometer in the form of a plane single - 
layer spiral as the sensitive element. The device provides record- 
ings in absolute units, and is applicable at output powers ranging 
from 0.02 to 30 mw. The accuracy of the measurements (after the 
instrumental error is taken into account) is on the order of ±5%. 

The device is capable of measuring radiation in the visible and far- 
infrared regions of the spectrum. V - . P 


the close analogies between electron- beam generators and microwave 
amplifiers and laser systems. The measurement problem in laser 
technology is examined. v p 


A 66-20435 # 

EFFECT OF LOAD MISMATCH ON LASER OPERATION [VLIIANIE 
RASSOGLASOVANUA NAGRUZKI NA RABOTU OPTICHESKOGO 
KVANTOVOGO GENERATORA]. 

V. V. Lebedeva, I. V. Lebedev, and A. I. Odintsov. 

Radiotekhnika (Kiev), vol. 8, Nov. -Dec. 1965, p. 632-636. In 
Russian. 

Experimental investigation of the effect of load mismatch on the 
power output of a neon-helium laser operating at a wavelength of 
0.633 u ■ The nonlinear dependence of the equivalent negative 
conductance is determined as a function of the amplitude of the 
oscillations in the laser resonator cavity. V.P. 


A66-20398 

LASER PROBING THE LOWER ATMOSPHERE. 

B. R. Clemesha, G. S. Kent, and R. W. H. Wright (West Indies, 
University, Kingston, Jamaica ). 

Nature, vol. 209, Jan. 8, 1966, p. 184, 185. 5 refs 

Grant No. AF AFOSR 616-64. 

Description of density measurements of the lower atmosphere 
through observation of the light scattered from a laser beam. The 
experimental facility included an optical radar suitable for detecting 
the amount of atmospheric scattering, and a Q-spoiled ruby laser, 
used as the transmitter. The receiving system for the light scat- 
tered back by the atmospheric constituents was composed essential- 
ly of a 50-cm diam astronomical telescope. A typical night's result 
of scattering power vs height is plotted, as are variations with 
height of the ratio of observed scattering to expected molecular 
scattering. „ 


A66-20420 

T r ^^"^ EPENDENT EMISSION BEHAVIOR OF A D IF FRACTION - 
i^ ITED CONTINUOUS RUBY LASER [DAS ZEITLICHE EMISSIONS 

rub inlasers] INES beugungsbegrenzten kontinuierlichei 

D. Ross (Siemens and Halske AG, Zentrallaboratorium fur 
Nachrichtentechnik, Munich, West Germany). 

Z eitschr iff fur Naturforschung, Ausgabe A, vol. 20a, Dec. 1965 
p. 1655-1660. 18 refs. In German. 

Investigation of the time -dependent emission behavior of a 
8 ingle axial mode at room temperature in the transverse ground mot 

Pe oUr rT' P lT e rUby la9er 2,5 cm l0n 8 with a Fabr V- 

Perot interferometer. The total emission is characterised by a 
quasi - periodic relaxation pulse with periodic modulation of the 

of oerTodV „ ! * mi,Si ° n ° £ 11 aC “ Ve axial m0d ' S near the threshold 

Of periodic packet emissions of 0. 5 to 1 msec duration is limited to 

pproximateiy equal emission intervals. Even at higher pumping 

relation^ 'th “ emisslon component of a mode is small in 

relation to the peak output in the form of relaxation pulses. A spa- 

hol C r entra ‘ ed degrada,ion ° f the inversion in a laser resonator 
,al x* £ revented by sw eeping the phase surfaces in active mater- 
ials, which accounts for the multiple axial modes. D. P. F. 


A 66-20434 # 

RELATED PROBLEMS IN THE DEVELOPMENT OF LASER AND 
MICROWAVE TECHNOLOGY (SMEZHNYE PROBLEMY RAZVITUA 
LAZERNOI TEKHNIKI I TEKHNIKI SVERKHV YSOKIKH CHASTOTl 
I. V. Lebedev. J ‘ 

Radiotekhni ka (Kiev), vol. 8, Nov. -Dec. 1965, p. 625-631. 17 ref8 

In Russian. 

Discussion of the new demands placed on microwave electronics 
as a result of the development and utilization of lasers. The 
application of methods used in electronics to laser technology and 
vice versa is examined. Particular attention is given to the develop 
ment of microwave photoelectronic devices, to the study of self- 
consistent gas discharges at optical frequencies, and to the use of 


A66-20517 

1.0621-/1 He-Ne GAS LASER. 

I. Itzkan and G. Pincus (Sperry Rand Corp., Sperry Gyroscope 
Co., Electro-Optics Group, Great Neck, N.Y.), 

Applied Optics , vol. 5, Feb. 1966, p. 349. 

Description of the isolation of the L0621 line in He-N e . An 
attempt was made to achieve isolation by means of multilayer 
dielectric -coated mirrors with sharp spectral cutoff characteristics. 
The results of these efforts are consistent with the observation that 
transitions with the same upper levels compete for available atoms, 
but transitions with the same lower levels do not interfere with one 
another. It is found that even with all competing transitions sup- 
pressed, the gain of the 1.0621 line is very low, which explains why 
it is so difficult to obtain this line with in-cavity components. 

B.B. 


A66-205 1 8 

A LASER END REFLECTOR WITH SPECTRAL TUNING CAPABILI- 


Robert M. Zoot (Hughes Aircraft Co., Research Laboratories, 
Malibu, Calif.). 


— _rr w r ..u. 


Outline of the production of a gas laser end reflector that 
individually selects the spectral line to be lased through use of a 
Pellin-Broca type prism which is assembled with a reflective 
coating at an interface. Construction of the prism is described, 
its operation is explained, and placement of its dielectric coatings 
is indicated in a schematic diagram. It is concluded that this 
technique should prove useful not only to select each of the eight 
visible wavelengths of the He-Ne CW gas laser, but the same 
method may be used to select the various lines of the argon laser 
as weH. B . B . 


A 66-20674 

PUTTING SUPERCONDUCTORS TO WORK. 

Donald K. Fox (Westinghouse Electric Corp., Atomic, Defense 
and Space Group, Research and Development Center, Pittsburgh, 

Electronics , vol. 39, Feb. 7, 1966, p. 95-101. 

Consideration of the use of superconductors with magnets and 
masers, including also a discussion of the techniques employed in 
fabricating superconductor coils. Various sizes and types of mag- 
nets are described in which the magnetic coils are immersed in 
liquid helium. The application of superconductors to masers can 
reduce a maser's weight by a factor of 50 to 70. The widest poten- 
tial application for superconducting magnets is for MHD power 
generation. Intermetallic compounds and alloys are described and 
the theory of superconductivity is reviewed. Superconducting coil 
characteristics are considered and winding techniques are discussed. 

D. P. F. 


A66-20792 # 

A RESONATOR FOR TUNING A MOLECULAR GENERATOR BY 
ZEEMAN MODULATION [REZONATOR DL1A NASTROIKI MOLE- 
KUL1ARNOGO GENERATORA PR1 POMOSHCHI ZEEMANOVSKOi 
MODULlATSIlj. 
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A66-21070 


V. V. Grigor'iants and Iu. A. Mazurov. 

Radiotekhnika i Elcktronika, voi. U, Jan. 1966, p. 152-154. In 
Russian. 

Description of a resonator which can be made out of magnetic 
in ate rials and can still be used for tuning a molecular generator by 
Zeeman modulation. This is achieved by using a resonator which 
is cut along its axis in such a way that the cut passes from one end 
of the resonator to a point several mill i meters short of the other end. 
It is shown that such a resonator can be used as a single-turn coil 
to create, inside the resonator, a magnetic field perpendicular to 
the resonator axis. From a study of the dependence of the magnetic 
on th*- modulating current, the length of the resonator, and 
the angular direction relative to the plane of the longitudinal gap 
it is found that such a resonator actually can be used for Zeeman 
modulation of a molecular generator. A.B.K. 


A66-20519 

EFFECT OF ULTRAVIOLET PUMPING ON RUBY LASER OUTPUT. 
R. L. Greene, J. L. Emmett, and A. L. Schawlow (Stanford Uni- 
versity, Dept, of Physics, Stanford, Calif.). 

Applied Optics , vol. 5, Feb. 1966, p. 350, 351. 7 refs. 

USAF-Navy-supported research. 

Investigation of the effect of intense UV pumping radiation upon 
the energy output of a ruby laser. The experimental facility utilizing 
a xenon flashlamp is described and illustrated, and its operation is 
explained. Two experiments to evaluate the effects of UV radiation 
in laser pumping are described and their results noted. It is con- 
cluded from both of these experiments that intense UV pump light is 
detrimental to ruby laser output. B.B. 


A 66- 30 568 # 

ON THE REGULAR AND IRREGULAR SPIKING BEHAVIOUR OF 
SOLID-STATE LASERS. 

Helmut K. V. Lotsch (Stanford, University, Stanfo rd*_ Calif. ). 
International Journal of Electronics, First Series , vol. 19, Nov. 
1965, p. 453-468. 73 refs. 

A solid-state laser with plane parallel end faces usually pro- 
duces an output which exhibits spikes in a random manner, whereas 
the prevalent quantum relaxation theory predicts regular relaxation 
oscillations. Recently in a new theoretical approach, the author 
has shown that in an imperfect crystal the filamentary nature of the 
laser action is postulated by classical physics. A single filament 
generates relaxation oscillations as predicted by the familiar theory, 
and the irregular spiking may then be considered a superposition of 
outputs from several filaments. This model is supported by many 
experimental observations and it suggests a reinterpretation of 
certain experimental data published. The field distributions in a 
Fabry-Perot resonator with a sufficiently large Fresnel number can 
be expressed in terms of parabolic cylinder functions. The mode 
volume of a low-order eigenmode is considerably smaller than the 
crystal volume. Accounting for this fact in the quantum relaxation 
theory yields that the decay time constant of the relaxation oscilla- 
tions is actually smaller than predicted by the linearized Statz and 
deMars rate equations. This is in favorable agreement with ex- 
periment. (Author) 


A 66- 30856 # 

OPTICAL DOUBLE RESONANCE EXPERIMENTS IN RUBY. 

Takashi Kushida and Pravin Parikh (Toshiba Central Research 
Laboratory, Kawasaki, Japan). 

Physical Society of Japan, Journ al, vol. 20, Dec. 1965, p. 2312, 

23 U. 

Observations on the absorption transitions from the lowest ex- 
cited state of Cr^+ ion in a ruby pumped by a ruby laser beam. The 
energy separation between.the state and the ground state 

4 A 2 (*2 3 ) is resonant with the frequency of the ruby laser radiation. 
The absorption was measured at 2610 and 3600 A . A diagram of the 
experimental apparatus is given; the specimen and the laser ruby 
were both cut off at 90° and cylindrical with a diameter of 10 mm 
and a length of 10 cm. Concentrations of Cr^C^ were respectively 


about 0.1 and 0. 05%. Their optical axes were set parallel and the 
R 1 laser output was directed into the ruby specimen. The Cary Model 
14 monochromator used had a spectral resolution of about 40 A- 
Typical oscillograms are graphed and interpreted. D. P. F. 


A66-20893 

OBSERVATION OF PARAMETRIC AMPLIFICATION IN THE OPTICAL 
RANGE. 

S. A. Akhmanov, A. I. Kovrigin, A. S. Piskarskas, V. V. Fadeev, 
and R. V. Khokhlov (Moskovskii Gosudarstvennyi Universitet, 
Fizicheskii Fakul'tct, Moscow, USSR). 

(ZHETF Pis 'ma v Redaktsiiu , vol. 2, Oct. 1, 1965, p. 300-304.) 

JETF Letters , vol. 2, Oct. 1, 1965, p. 191-193. 7 refs. Translation. 

[For abstract see issue 05, page 697, Accession no. A66-15352] 


A 66-20895 

INFLUENCE OF INTENSE LASER RADIATION ON THE DISPERSIVE 
PROPERTIES OF "TRANSPARENT" CRYSTALS. 

M. S. Brodin, V. N. Batulev, and S. V. Zakrevskii (Akademiia Nauk 
Ukrainskoi SSR, Institut Fiziki, Kiev, Ukrainian SSR). 

( ZHETF Pis 'ma v Redaktsiiu , vol. 2, Oct. 1, 1965, p. 317-319.) 

JETP Letters , vol. 2, Oct. 1, 1965, p. 201-203. 6 refs. Translation. 
[For abstract see issue 05, page 697, Accession no. A66-15354] 

A 66-20898 

MULTIPHOTON IONIZATION OF THE HYDROGEN MOLECULE IN 
THE STRONG ELECTRIC FIELD OF RUBY LASER EMISSION. 

G. S. Voronov, G. A. Delone, N. B. Delone, and O. V. Kudrevatova 
(Akademiia Nauk SSSR, Fizicheskii Institut, Moscow, USSR). 

(ZHETF Pis 1 ma v Redaktsiiu, vol. 2, Oct. 15, 1965, p. 377-380.) 
I£.TP Tetters, vol. 2, Oct. 15, 1965, p. 237-239. Translation. ’ 

[For abstract see issue 06, page 891, Accession no. A66-16517] 

A 66-2 0901 

CONCENTRATION AND TEMPERATURE DEPENDENCES OF THE 
■"SPIN -LATTICE RELAXATION TIMES IN RUBY AT HELIUM TEM- 
PERATURES - RELAXATION IN ZERO MAGNETIC FIELD. 

A. A. Jdanenkov and Iu. K. Danileiko (Akademiia Nauk SSSR, 
Fizicheskii Institut, Moscow, USSR). 

(ZHETF Pis 'ma v Redaktsiiu , vol. 2, Nov. I, 1965, p. 414-418. ) 

JETP Letters, vol. 2, Nov. 1, 1965, p. 257-260. 11 refs. 

T ranslation, 

[For abstract see issue 07, page 1044, Accession no. A66-18257] 


A66-21067 

EFFECT OF SOLAR RADIATION ON ATMOSPHERIC LASER 
RETURNS. 

W. E. Hoehne and J. L. Karney (U.S. Navy, Pacific Missile Range, 
Point Mugu, Calif. ). 

Applied PhysicB Letters, vol. 7, Dec. 15, 1965, p. 313, 314. 

Evaluation of a simple laser radar unit for use as an instrument 
to obtain operational meteorological information. The operation of 
the experimental facility (which consists essentially of a ruby laser 
and two 8-in. Cassegrainian telescopes) is described, and the laser 
returns at a 10° elevation angle are plotted. It is determined that 
the amplitude of the return from scatterers in the atmosphere is 
strongly dependent on the angle between the incident laser radiation 
and the incident Bolar radiation. B.B. 


A66-21070 

ISOTOPE SHIFT MEASUREMENT FOR 6328 A He-Ne LASER 
TRANSITION. 

R. H. Cordover, T. S. Jaseja, and A. Javan (Massachusetts 
Institute of Technology, Dept, of Physics, Cambridge, Mass.). 
Applied Physics Letters, vol. 7, Dec. 15, 1965, p. 322-324. 7 refs. 

NASA-USAF -supported research. 

Outline of the measurement of the isotope shift between Ne 20 
and Ne 22 for the 6328-A transition using two different optical maser 
techniques. The experimental configurations, consisting essentially 
of two optical masers and two interferometers, are described and 
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their operation is explained. Because the sensitivity of the photo- 
diodes employed to detect the cross -beat signal when the masers 
were in single-mode oscillation was not high enough, therefore a 
heterodyne technique was introduced, where one of the masers was 
allowed to operate in multimode configuration. B- B 


A66-21173 

QUANTUM THEORY OF PHOTON INTERACTION IN A PLASMA. 

H. Cheng (Harvard University, Dept, of Physics, Cambridge, 

Mass.; Bell Telephone Laboratories, Inc., Whippany, N. j . ) and 
Y. C. Lee (Bell Telephone Laboratories, Inc., Whippany, N.J.). 
Physical Review, 2nd Series , vol. 14Z, Feb. 4, 1966, p. 104-114. 

8 refs . 

The quantum theory of interaction of electromagnetic waves 
in a plasma is formulated from two different points of view. 

The first is to consider scattering of light off light (in iorm of 
laser beams) with the plasma acting as a mediator of the inter- 
action; the second is to consider scattering of one of the light 
beams off a system consisting of the plasma and the other 
laser beam. Based on the first viewpoint, the light-light scattering 
cross sections, both elastic and inelastic, are calculated in the 
lowest order. By summing over the final states of one of the 
photons, we obtain, based on the above results, the lowest order 
cross section of scattering of the other photon from the photon- 
plasma system. In the presence of a second stimulating laser 
beam, this cross section is enhanced. When both laser beams 
are very intense, the lowest order perturbation treatment is 
inadequate. The second viewpoint is then conveniently adopted 
to include the plasma-laser beam interaction to all orders. 

The results are discussed and compared with those in previous 
treatments. Finally, a simple model is considered. In this 
model, the plasmon is treated as the quantum of a harmonic 
oscillator which is linearly coupled to a system of phonons. 

All the previous results are explicitly verified in this model, 
which is solved exactly. (Author) 


A66-21 175 

OPTICAL SECOND -HARMONIC GENERATION USING A FOCUSED 
GAUSSIAN LASER BEAM. 

J. E. Bjorkholm (Stanford University, Microwave Laboratory, 
Stanford, Calif.). 

Physical Review, 2nd Series, vol. 142, Feb. 4, 1966, p. 126-136. 

14 refs. 

Contract No. AF 49(638 )-1525 . 

This paper reports analytical and experimental results on 
optical second-harmonic generation in the focus of the lowest order 
transverse mode of a CW gas laser beam. The results of the 
calculation are explained in physical terms and are confirmed by 
experiments carried out in crystals of ammonium dihydrogen 
phosphate (ADP). The dependence of the second-harmonic power 
generated in a negatively birefringent crystal upon the crystal 
double-refraction angle and the divergence, or diffraction, of the 
focused beam is obtained. There are found to be four distinct 
asymptotic regions, determined by the ratios of the characteris- 
tic lengths z and £ to the crystal length^, where the Rayleigh 
range of the focused beam z^ characterizes the focus, and 
is characteristic of the crystal double-refraction angle a and -£ 
the laser beam focal spot size w Q . Proceeding from weak focus- 
ing to strong focusing (or in the direction of decreasing w^), 
the second-harmonic power in the four regions varies as 
Z 2 /wq2 > j£ / a WQ> WQ/a- and w 0 2 , respectively. There is an 
optimum degree of focusing, determined only by the crystal length 
for which a maximum amount of second-harmonic power is gen- 
erated. This degree of focusing corresponds to zj^ ~X-I if, and 
the corresponding power which is generated depends upon both 
and a. Qptimum focusing in a crystal of ADP 1 cm long yields 
about 400 times more second -harmonic power than the colli- 
mated laser beam. The excellent agreement between analysis and 
experiment allows the accurate measurement of optical nonlin- 
earities using focused beams. The results for the general case of 
a crystal anywhere along the focused beam are also presented. 
Interpretation of them shows that the limiting of second-harmonic 
generation by double refraction is determined by beam divergence 
not beam radius. (Author) 


A66-211 77 

THEORY OF DOUBLE RESONANCE IN GASEOUS LASERS. 

W. Culshaw (Lockheed Aircraft Corp. , Lockheed Missiles and 
Space Co., Research Laboratories, Palo Alto, Calif.). 

Physical Review, 2nd Series , vol. 142, Feb. 4, 1966, p. 204-216. 

14 refs. 

Research supported by the Lockheed Independent Research Program. 

The simultaneous action of an rf perturbation between the 
Zeeman sublevels of an atomic transition, which is also pro- 
ducing laser oscillation, is considered. The complete Hamiltonian 
of the system is made time-independent by appropriate unitary 
transformations, and the corresponding steady-state solutions of 
the density matrix are deduced using appropriate rate constants. 
Results for stationary atoms indicate a dependence of the threshold 
for oscillation on the rf perturbation, together with rf resonance 
effects which increase the laser intensity some two or three times 
for suitable transitions. The increase in intensity is greatest for 
rf perturbations between the upper Zeeman levels, which also 
have the smaller resonance width, because of the longer life- 
times involved. Such effects will be small unless there is a 
reasonable difference in the populations of the Zeeman levels in 
the absence of the rf perturbation. Appropriate laser transi- 
tions, cavity tuning, and polarization characteristics must thus 
be used to obtain maximum effect, and examples are given. The 
atomic motion is included in the theory in an approximate way, 
and similar conclusions are derived as regards the variations 
of laser intensity. However, no dependence of the threshold on 
the rf perturbation is then indicated, the former being deter- 
mined by the relatively large Doppler width. Finally, some 
consideration is given to cases where more than one laser 
transition occurs between the Zeeman levels. (Author) 

A66-21248 

QUASICONTINUOUS RUBY GIANT PULSE LASER USING A 
SATURABLE ABSORBER AS A Q SWITCH. 

Dieter Roess andGflnter Zeidler (Siemens und Halske AG, Zentral- 
laboratorium, Munich, West Germany). 

Applied Phys ic8 Letters, vol. 8, Jan. I, 1966, p. 10-12. 9 refs. 

Study of the Q-switching of a room-temperature continuously 
pumped ruby laser with an external mirror by a saturable absorber 
at 100 and 300 cps. An increase in peak power by a factor of 10 
and a reduction of pulse halfwidth from 2 ^tsec to 70 nsec were 
observed. The periodic giant pulse emission was obtained in one 
stable axial and transverse mode. The experimental facility, 
consisting essentially of a 90° ruby rod and an external mirror of 
200 mm radius is described and illustrated, and its operation is 
explained. It is concluded that the passive Q-switching technique, 
besides its ease of application, offers the additional feature of 
single-mode emission. B. B. 


A SINGLE -FREQUENCY TEM 00 -MODE GAS LASER WITH HIGH 
OUTPUT POWER. 

M. DiDomenico, Jr. (Bell Telephone Laboratories, Inc., Murray 

Hill, N. J. ). e , 

Applied Physics Letters, vol. 8, Jan. 1, 1966, p. 20-22. 5 refs. 

Report of a new laser configuration which makes it Prieto 
generate single -frequency radiation in a single spatial mode with 
high output power. Single-frequency operation is achieved by 
utilizing a technique where all resonances but one, falling within 
the gam profile of the active medium, are suppressed. The system 
consists basically of a Michelson interferometer modified to have 
gain in each branch of the interferometer and a feedback reflector^ 






MODE LOCKING OF A Nd 3+ -DOPED GLASS LASER. 

A. J. DeMaria, C. M. Ferrar, and G* E- Danielson, Jr. (United 
Aircraft Corp. , Research Laboratories , East Hartford, Conn.). 
Applied Physics Letters, vol. 8, Jan. 1, 1966, p- 22-24. 9 refs. 

Contract No. DA-28-043-AMC-Q0239(E). 

Report of the results of mode- locking experiments with Nd +- 
doped glass lasers. It was found that Nd 3+ -doped glass laser still 
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oscillated in the conventional random pulsating manner under mode- 
conditions. Mode locking was also performed with 25- and 
4 3 -cm -long glass rods with less successful results as a consequence 
of the ofrtical length variation of the rods during the optical pumping 
flash. Preliminary experiments on mode locking of each of the three 
laser rods while Q switched by a rotating prism resulted in damage 
to all three rods by the high light flux. ' M. F. 


A66-2I30* 

THE EFFECT OF NONUJiirORlw 
MASERS. 


i wr u jua 4 . iv/n i/w 4 iu.jju 4 4 Vixo 44x1 


F. J. Rosenbaum (Washington University, Dept, of Electrical 
Engineering. St. Louis, Mo.) and W. Q. Jeffers (Illinois, Universit 
ty. Dept, of Electrical Engineering, Urbana, 111.). 

IEEE Journal of Quantum Electronics, vol. QE-1, Dec. 1965, p. 
375-385. 16 refs. 

Description of a dielectric cavity maser (DCM), composed of 
a ruby rod separating two metal end plates. Both the strength of 
the maser action, as measured by the paramagnetic filling factor, 
and the saturation behavior of the device have been calculated and 
measured. When operated as an X-band amplifier, pumped at 35 Gc. 
gain bandwidth products up to 141 Me have been observed. Power 
outputs greater than 0.1 mw have been measured using the DCM 
as an amplifier or an oscillator. Improvement in the saturation 
behavior of ~ 20 db compared to other masers is reported. M.M. 


AM-21309 

PUMP POWER DEPENDENCE OF RUBY LASER STARTING AND 
STOPPING TIME. 

A. E. Siegman and J. W. Allen (Stanford University, Dept, of Elec- 
trical Engineering and W. H. Hansen Laboratories of Physics, 
Microwave Laboratory, Stanford, Calif.). 

(RESEARCH ON SOLID STATE OPTICAL MASERS. ) 

IEEE Journal of Quantum Electronics , vol. QE-1, Dec. 1965, 
p. 386-393. 17 refs. 

Contracts No. DA-28-043-AMC-00446; No. DA-36-039-SC-90839; 
No. AF 33{615)-1411. 

Consideration of experimental results from a number of small 
ruby lasers which show a linear relationship between the pump 
power and the inverse of the time delay between pump flash and 
the onset of laser oscillation. These experimental results are 
quantitatively predicted by a simple rate -equation analysis, yielding 
a single theoretical curve with no adjustable parameters and in good 
agreement with the experiments. Additional evidence is also pre- 
sented verifying the onset at higher pump powers of additional 
bouncing -ball or light-pipe modes of oscillation in ruby rods with 
polished sidewall. It is pointed out that these additional modes ac- 
count, in particular, for the abrupt cessation of laser output after 
an anomalously short duration of laser action, as is typically ob- 
served in such rods. M.M. 


A46-213V0 

NOISE PROPERTIES OF PULSED RUBY LASER AMPLIFIERS. 

I. J. D f Haenens (Notre Dame, University, Physics Dept., Notre 
Dame, Ind. ) and C. R. Giuliano (Hughes Aircraft Co., Research 
Laboratories, Malibu, Calif.). 

IEEE Journal of Quantum Electronics , vol. QE-1, Dec. 1965, 
p. 393-397. 7 refs. “ 

Contract No. AF 33(657) -87 69. 

The spontaneous emission noise properties of a pair of pulsed 
ruby laser amplifiers have been studied. Absorption and scattering 
loss measurements coupled with gain measurements as a function 
of pump time gave a measure of the inversion attained in the am- 
plifiers. The high inversions reached enabled the authors to over- 
come the inherent noisiness of a three -level system by having N^ 
considerably larger than (m 2 /mj) Nj. Total spontaneous emission 
power was measured at gain saturation for each amplifier. Com- 
parison of the observed with the theoretically expected spontaneous 
noise power gave good agreement. (Author) 


A66-2I31 1 

SPIKING BEHAVIOR OF A MULTIMODE RUBY LASER. 

C. A. Sacchi and O. Svelto (Milano, Politecnico, Istituto di Fisica, 
Milan, Italy). 

IEEE Journal of Quantum Electronics, vol. QE-1, Dec. 1965, p. 
398-400. 7 refs. 

Research supported by the Consiglio Nazionale delle Ricerche. 

Discussion of experimental studies of regular spiking obtained 
with a ruby rod in a spherical resonator. It was found that not only 
a transverse but also a longitudinal mode selector leads to irregular 
spikes. The observed near-field patterns shown are interpreted as 
a superposition of many transverse modes. Following the interpreta- 
tion given, it is stated that, in a multimode laser, spikes will be 
regular if scattering centers produce a superposition of oscillating 
modes such that a uniform spot in the near field and a uniform fre- 
quency spectrum result. It is pointed out that any selector of either 
longitudi n al or transverse modes generally destroys this uniform 
superposition and the result is irregular spikes. M.M. 


A66-21333 * 

APPLICATION OF OPTICAL QUANTUM GENERATORS (LASERS) 
IN PHOTOGRAPHY [PRIMENEN1E OPTICHESKIKH KVANTOVYKH 
GENERATOROV (LAZEROV) V FOTOGRAFIl] . 

V. N. Sintsov. 

Zhuraal Nauchnoi i Prikladnoi Fotografii i Kinematografii , vol. 11, 
Jan. -Feb. 1966, p. 65-68. 19 refs. In Russian. 

Brief discussion of the photographic uses of lasers since Court- 
ney-Pratt' s work in 1962. Both interferometric and holographic 
techniques are considered. R.A.F. 


A66-21343 

ON THE EIGENVALUES OF A CLASS OF INTEGRAL EQUATIONS 
ARISING IN LASER THEORY. 

Harry Hochstadt (Brooklyn, Polytechnic Institute, Dept, of 
Mathematics, Brooklyn, N.Y.). 

SIAM Review , vol. 8, Jan 1966, p. 62-65. 7 refs. 

NSF Grant No. GP-165. 

Proof of an existence theorem for nonzero eigenvalues for 
some integral equations encountered in studying laser resonant 
cavities. This is a direct result of a theorem of Fredholm (1903). 

R.A.F. 


A66-21357 # 

SINGLE -FILAMENTARY JUNCTION LASER. 

Akira Kawaji, Hiroo Yonezu, and Yoshihiro Yasuoka (Nippon Elec- 
tric Co. , Ltd. , Semiconductor Div. , Kawasaki, Japan). 

Japanese Journal of Applied Physics , vol. 4, Den. 1965, p. 1024, 
1025. 

Description of a single -filament junction laser emitting coherent 
light of the simpler modes. It is shown that the laser has two por- 
tions, each with a selective diffused region. It is noted that when 
both electrodes were connected with the same current source, the 
half -width of each lasing spike was less than 0.7 A. The shift of 
stimulated emission to high-energy modes with increasing current 
density that was observed is shown, together with an anomalous far- 
field pattern which was observed at single -mode operation. M.M. 


A66-21417 

SUPERCONDUCTING MAGNET FOR VARIABLE BANDWIDTH 
TRAVELING WAVE MASERS. 

L. M. Troxel (Bell Telephone Laboratories, Inc., Allentown, Pa.). 
IEEE Transactions on Magnetics , vol. MAG-1, Dec. 1965, p. 
378-381. 8 refs. 

In order to amplify microwave signals with optimum gain, the 
ruby crystal of a 4-Gc traveling wave maser requires a 3300-gauss 
magnetic field uniform to 0.1%, By properly varying the magnetic 
field along the length of the ruby crystal, the bandwidth of the maser 
amplifier can be increased at the expense of gain. A compact super- 
conducting magnet is described, which provides the required mag- 
netic field. The field is obtained from a short solenoid, which is 
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made to appear infinitely long through the use of a low reluctance 
enclosure. A portion of the resulting uniform field can be modified 
by a superconducting trimmer coil imbedded in the low reluctance 
enclosure. This coil produces an adjustable stepped magnetic field 
which allows for varying maser bandwidth. Alternatively, it can be 
used to operate two independent masers in a single magnetic struc- 
ture. A high degree of reliability is attained. Problems of flux 
jumping have been avoided by a design in which the diamagnetic 
(magnetic insulating) properties of superconducting materials play 
a minor role. (Author) 


A66-21453 * 

pulsed-laser thrustor research. 

Rita E. Biss, F. A. Giori (Cornell Aeronautical Laboratory, Inc., 
Buffalo, N.Y.), and A. S. Gilmour, Jr. (Cornell Aeronautical 
Laboratory, Inc., Wave Electronics Section, Buffalo, N.Y.). 
American Institute of Aeronautics and Astronautics, Electric 
Propulsion Conference , 5th, San Diego, Calif., Mar. 7-9, 1 966, 
Paper 66-230 . 8 p, 

Members, $0.75; nonmembers, $1.50. 

Contract No. NAS 3-5919. 

The electron and ion emission from various metallic surfaces 
illuminated by a focused, pulsed ruby laser was investigated for 
possible electric thrustor application. The emitted particles have 
been measured to be over 99% ionized. Most of the charged parti- 
cles and, in particular, over 60% of the emitted positive ions leave 
the target surface contained within a conical plume configuration 
with a semiangle of 30°. The application of an external magnetic 
field increases the ions contained within this semiangle to over 85%. 
The laser-excited ion-emission velocity is approximately 4 km per 
second (yielding a specific impulse of 400 sec) and varies slightly 
for the different materials investigated. These values can be 
increased considerably by the use of accelerating potentials although 
such a technique was not used during this program. Thrusts of up 
to 3. 5 mlb were measured with a pulse length of 700 jisec. The 
available thrust was determined by the ruby laser configuration and 
power supply capability rather than by a limitation in the laser- 
generated emission process, (Author) 


A66-21550 

NONLINEAR LASER NOISE AND COHERENCE. 

J. A. Fleck, Jr. (California, University, Lawrence Radiation 
Laboratory, Livermore, Calif.). 

Journal of Applied Physics , vol. 37, Jan. 1966, p. 188-193. 23 refs. 

The effect of spontaneous emission noise on the coherence prop- 
erties of a laser operating above threshold is considered on the basis 
of a noise -driven van der Pol oscillator model. The oscillator con- 
stants are derived from the theory of Lamb. The noise function is 
represented as a sequence of randomly phased, damped, sine pulses 
with a Doppler spread of frequencies. The noise function is normal- 
ized on the basis of equilibrium considerations at positive tempera- 
tures. The nonlinear linewidth, intensity fluctuations, and intensity 
correlation function are derived. (Author) 


A66-21564 

OPTICAL FREQUENCY PLASMA RESONANCE IN GASES. 

R. W. Minck and W . G. Rado (Ford Motor Co., Scientific Laborato- 
ry, Dearborn, Mich. ). 

Journal of Applied Physics , vol. 37, Jan. 1966, p. 355-358. 7 refs. 

An intense optical beam is reflected backward from a laser- 
induced spark in argon and nitrogen gas at high pressures. The 
reflected beam is about 10% as intense, diverges with a com- 
parable angle, and has the same frequency (to within about 0. 01 
cm" 1 ) as .the incident beam. By simultaneously focusing a weak 
second harmonic beam onto the discharge, the reflectivity at 
the higher frequency was measured. One percent of the incident 
harmonic beam was reflected in a nearly collimated beam, and 
with no apparent frequency shift (less than 0.05 cm -1 ). The 
proposed model is that stationary region having very high electron 
density (n e as 2 x 10^1 electrons/ cm J ) is created in the focal volume 
and exhibits plasma resonance at the laser frequency. The reso- 
nance would appear quite damped due to the high collision rate. 


Experiments have been performed which support the hypothesis 
and discriminate against several other possible explanations 
such as reflection from the mismatch of index of refraction 
at the shockfront, stimulated Brillouin scattering, and stimulated 
plasma -wave scattering. (Author) 


A66-21570 

EFFECT OF THE DIRECT -INDIRECT TRANSITION ON THE HALL 
EFFECT IN Ga(Asi_ x P x ) . 

C. M. Wolfe, N. Holonyak, Jr., C. J. Nuese, G. E. Stillman, 

M. D. Sirkis (Illinois, University. Dept, of Electrical Engineering 
and Dept, of Physics, Materials Research Laboratory, Urbana, 111.), 
and D. Hill (Monsanto Co., St. Louis, Mo.). 

Journal of Applied Physics , vol. 37, Jan. 1966, p. 434. 7 refB . 

USAF-ARPA-supported research. 

Hall measurements on homogeneous bulk GavAsj _ X P X ) over a 
wide range of x values which show the effect of the direct-indirect 
transition and its occurrence near x = 0.45. The results of Hall 
effect me asurements at 3 00°K on a group of n- type samples of different 
GaP concentrations are graphed. The generally good agreement between 
experimental points and the calculated curve is independent evidence 
that in GatAsj^P^J the direct-indirect transition occurs quite near 
x = 0.45, In addition, the results presented emphasize the need for 
care in interpreting Hall and resistivity measurements on Ga(Asi_ x 
P x ). M.F. 

A66-21577 

LASER ACTION IN SULFUR USING HYDROGEN SULFIDE. 

Ramon U. Martinelli and H. J. Gerritsen (Radio Corporation of 
America, RCA Laboratories, Princeton, N.J.). 

Journal of Applied Physics , vol. 37, Jan. 1966, p. 444, 445. 

5 refs . 

Discussion of the observation of cw laser action on the 4p 3 p£- 
4s 3 S°l transition of sulfur-I, using hydrogen sulfide-noble gaB 
mixtures. It is noted that no laser action was found at 1.065ji. 

It is pointed out that it may be that the losses in the system used 
were too large to sustain oscillations on this line. Since this line 
is unclassified as a sulfur-I line, it may well be that the reported 
1.065 ji line is due to some molecular species in the SF^-noble gas 
discharge used by Patel et al. M.M. 

A 66-21579 

EFFECTIVE MASS IN InAs AND InSb FROM THE LANDAU SHIFT 
OF PEAK EMISSION IN LASER DIODES. 

A. N. Chakravarti (Calcutta, University, University College of 
Technology, Institute of Radio Physics and Electronics, Calcutta, 
India) . 

Journal of Applied Physics , vol. 37, Jan. 1966, p. 446. 

Discussion of a communication suggesting that studies of the 
Landau shift of peak emission in laser diodes as obtained by the 
application of a magnetic field also provide a direct method of 
measurement of the scalar effective mass. This is shown by 
determining the effective mass in InAs and InSb from such studies 
recently reported for these semiconductors. M.M. 


A66-21583 

LASER -STIMULATED NUCLEATION IN A BUBBLE CHAMBER. 

R. C. Stamberg and D. E. Gillespie (Michigan, University, Dept, 
of Nuclear Engineering, Ann Arbor, Mich, ). 

Journal of Applied Physics , vol. 37, Jan. 1966, p. 459-461. 
NSF-NASA-supported research. 

Discussion of the fact that is has been found that bubbLe 
chambers can be made sensitive to nucleation stimulated by 
a pulsed ruby laser with output at 6943 J • A 6-in. -diam 
bubble chamber containing CBrF3 (Freon) at 30. 7°C was 
used with a 6% free volume before compression. The chamber 
was more sensitive to laser - stimulated nucleation than radio- 
active- stimulated nucleation from a powerful gamma ray source. 
Shadow photographs showed that the threshold for nucleation 
from the laser beam occurred below 0.2 mjoule/cm^ while 
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increases in the energy of the laser beam to 25 mjoules/cm 2 
caused a greater number of bubbles to form, using a constant 
superheat condition. The bubbles reached visible size 50 msec 
after the laser beam entered the chamber. It is pointed out 
that the formation of bubbles was apparently caused in the super- 
heated bubble chamber by the absorption of a large number of 
photons from the laser beam onto a trace of minute particles 
(mostly dust) floating in the liquid Freon. M. M. 


A66-21656 

A PROPOSED FIRST-ORDER RELATIVITY TEST USING LASERS. 
J. Shamir and R. Fox (Technion - Israel Institute of Technology, 
Dept, of Physics, Haifa, Israel). 

IEEE, Proceedings, vol. 53, Aug. 1965, p. 1155, 1156; Author's 
Reply, Chalon W. Carnahan (Entech Corp. , West Menlo Park, 
Calif.), p. 1156. 

Demonstration that Carnahan's proposed first-order "ether 
drift ,r experiment using two lasers is actually of a second-order 
nature. The optical section of Carnahan's experimental facility 
including two lasers having different (angular) frequencies is 
illustrated schematically. I he conclusions are based on the 
proposition that if - on switch ng of the ether drift - the wavelength 
of the beam traveling with the drift increases (thus decreasing its 
phase length), then the beam going against the drift would have its 
wavelength decreased and its phase length increased. Since these 
phase shifts appear without change in the phase of the difference 
frequency component, the difference in phase of this component at 
the two ends of the beams should be the sum of the absolute values 
of the shifts at each end. This proposition is examined, and the 
analysis seems to indicate that the individual phase shifts cancel, 
except for terms of second order in v/c. Carnahan, however, 
pornts out that a closer analysis shows that one of the incremental 
phase shifts due to the ether drift appears with the wrong sign in the 
final equations of Shamir and Fox - which accounts for the cancella- 
tion of the first-order effect. B.B. 


J. P. Watteau (Commissariat i 1'Energie Atomique, Paris, France). 
( Societe Francaise des Electroniciens et de 3 Radioelectriciens . 
Conference sur la Diffusion des Ondes dans les Plasmas. Feh. 4 
1965, Lecture.) " ' “ “ * 

L'Onde Electrique. vol. 46. Jan. 1966, p. 62-74. 24 refs. In French. 

Observation of laser light which has been diffused by electrons 
of a laboratory-produced plasma, despite the existence of a very 
small effective diffusion area. Following a simplified theoretical 
exposition, the diffusion of an electromagnetic wave by a plasma is 
discussed, taking into account electron-ion interactions, with em- 
phasis on the principal conclusion* necessary for experimental in- 
terpretation. The experimental devices used are described, as well 
as the results which have been obtained in various French and foreign 
laboratories. This diagnostic method provides useful data, although 
it is difficult to operate. F.R. L. 


*66-21834 

PHOSPHORESCENCE AND BAND STRUCTURE OF RUBY. 

Z. L. Morgenshtern and V. B. Neustruev (Akademiia Nauk SSSR, 
Fizicheakii Institut, Moscow, USSR). 

(ZHETF Pia'ma v Redaktsiiu , vol. 2, Dec. 1, 1965, p. 507-510. ) 

JETP Letters , vol. 2, Dec. L 1965, p. 316-318. 6 refs. Translation. 
[For abstract see issue 08, page 1234, Accession no. A66-19667] 

A 66-2 1836 

SPECTRAL COMPOSITION OF GENERATION OF NEODYMIUM 
GLASS IN A DISPERSION RESONATOR. 

V. L. Broude, V. I. Kravchenko, N. F. Prokopiuk, and M. S. 

Soskm (Akademiia Nauk Ukrainskoi SSR, Institut Fiziki, Kiev, 
Ukrainian SSR). 

(ZHETF Pis . 1 ma v Redaktsiiu , vol. 2,iDec. 1, 1965, p. 519-521.) 

JETP Letters , vol. 2, Dec. 1, 1965.’ p. 324-326. Translation. 

[For abstract see issue 08, page 1234, Accession no. A 66 -19669] 


A66-21690 # 

EXPERIMENTAL STUDY OF BREAKDOWN PHENOMENA IN 
ARGON GAS BY A LASER BEAM AT LOW PRESSURE. 

Che Jen Chen (California Institute of Technology, Jet Propulsion 
Laboratory, Propulsion Research and Advanced Concepts Section. 
Pasadena, Calif. ). 

Ameri can Institute of Aeronautics and Astronautics, Plasma- 
dynamics Conference, Monterey, Cali f. . Mar. 2-4. 19^6 

Paper 66-176. 12 p. 17 re f s , * “ 

Members, $0.75; nonmembers, $1.50. 

A Q-switched giant pulse laser is focused in an argon gas 
of pressure less than one atmosphere. The gas breakdown at 
the focal point is observed by both an electrostatic probe and 
a phototube. The number density of the charged particles pro- 
duced as a function of time at different pressures is obtained 
by measuring the conductivity of the plasma drop produced at 
the focal point of the laser beam. The energy of the electrons 
in the plasma drop is obtained from the measurement of the 
time rate of growth of the size of the plasma drop. The rate 
of ionization and electron energy of the plasma drop are also 
calculated by assuming that some preexisting electrons gain 
energy from photons through the inverse bremsstrahlung process, 
and lose their energy to atoms mainly through inelastic ionizing 
collisions. Because of the agreement between theoretical and 
experimental data, it is thought that associated inverse brems- 
strahlung is the main mechanism responsible for the breakdown 
of the gas by the laser beam. The plasma drop can be used as 
a tracer to measure the velocity of flow (both unionized and 
ionized gases) by using the drum camera and probe techniques. 
Velocity profiles measured using the tracer technique are presented. 

(Author ) 


A66-21 712 

?^fm^T^ GHT BY PLASMA ELECTRONS IN THE LABORA- 
. ^ lumiere par LES ELECTRONS D'ON 

PLASMA EN LAB ORA T OiRE j. 


A66-21857 

DESIGN OF A 4 GC/S NITROGEN -COO LED NON- DEGENERATE 
PARAMETRIC AMPLIFIER. 

D. Chakrabprty, G. F. D. Millward, and D. Geden (General Post 
Office, Research Station, London, England), 

Radio and Electronic Engineer , voL 31, Jan. 1966, p.27-32. 9 refs. 

The design of a 4 Gc nitrogen- cooled nondegenerate parametric 
amplifier suitable for installation at the focus of a dish antenna in a 
communication-satellite- system earth-station is described. Two 
s ingle -diode amplifiers, each of 15 db gain and 70 Me bandwidth to 
the -3 db points, are cascaded to provide a minimum gain of 30 db 
and a -3 db staggered tuned bandwidth of 60 Me with 1 db ripple in 
the passband. The noise temperature of the amplifier including a 
cooled circulator when cooled to 77°K is 35 i 5°K (with contributions 
from the waveguide connections and external circuitry increasing 
the overall noise temperature to 46 ±5°K). (Author) 

A66-21879 * 

THE EFFECTS OF SILICON AND SELENIUM DOPING ON GALLIUM 
ARSENIDE LASER CHARACTERISTICS. 

C. D. Dobson (International Telephone and Telegraph Corp. , 

Standard Telecommunication Laboratories, Ltd. , Harlow, Essex, 
England) . 

British Journal of Applied Physics , vol. 17, Feb. 1966, p. 187-190. 

9 refs. 

Research sponsored by the Ministry of Defence. 

Over 1000 GaAs lasers, prepared from selenium- and silicon- 
doped ingots, were compared for efficiency and threshold at 
different donor concentrations. The reported difference in solubility 
processes for electrically inactive silicon and selenium impurities 
was found to make no significant difference to the characteristics . 
of lasers with either impurity doping. Optimum doping levels for 
efficiency and threshold were found to occur in the low 10^8 carriers/ 
cm - 5 range. A tendency for the high current efficiencies to occur 
at lower carrier concentrations than the threshold minimum was 
apparent. At 82°K f thresholds of 1600 amp-cm “ 2 and efficiencies of 
around 45% were found to be common at optimum doping levels. 

(Author) 


199 



A66-21963 


A66-21963 * 

NONLINEAR AMPLIFICATION OF A LIGHT PULSE [NE LINE INOE 
USILENIE IMPUL'SA SVETA]. 

N. G. Basov. R. V. Ambartsumian, V. S. Zuev, P. G. Kriukov, 
and V. S. Letokhov (Akademiia Nauk SSSR, Fizicheskii Lnatitut, 
Moscow, USSR). 

Zhurnal Eksperimental 1 noi i Teoreticheskoi Fiziki, vol. 50, 

Jam 1966, _ p. 23-34. 19 refs. In Russian. 

Theoretical and experimental study of the passage of a power- 
ful pulse of light through a laser operating at saturation regime. 

It is shown (1) that the velocity of the pulse maximum is, sub- 
stantially higher than the velocity of light when a pulse is ampli- 
fied nonlinearly without substantially reducing its duration, and 
(2) that a steepening of the leading edge of the input pulse Is 
required to reduce the duration of a nonlinearly amplified light 
pulse. In the experiments, steepening was achieved by cutting off 
the leading edge with an extra valve, which reduced to 4. 7 
nancscc the duration of a noniineariy amplified pulse. V.Z. 


AM-2196* # 

MULTIPHOTON IONIZATION OF A XENON ATOM BY RADIATION 
FROM A RUBY LASER [MNOGOFOTONNAIA IONIZATSIIA ATOMA 
KSENONA IZLUCHENIEM RUBINOVOGO LAZERA]. 

G. S. Voronov and N. B. Delone (Akademiia Nauk SSSR, Fizicheskii 
Institut, Moscow, USSR). 

Zhurnal Eksper imental* noi i Teoreticheskoi Fiziki , vol. 50, Jan. 
1966, p. 78-84. 8 refs. In Russian. 

Description of experiments on multiphoton ionization of a 
xenon atom in a powerful electric field created by a ruby laser 
(fiu> = 1.79 ev). It is shown that m a field of about 10? v/cm the 
ionization effect within —10’® sec is proportional to approximately 
the sixth power of the photon flux intensity. The experimental 
results coincide in order of magnitude with the theoretical results 
for the dependence of the ionization probability of a six-phonon 
process on the intensity of the electric field. V.Z. 


A 66-22026 * 

METHOD OF KINETIC EQUATIONS IN THE THEORY OF GENERA- 
TION OF A SECOND OPTICAL HARMONIC [METOD KINETIC HE SKIKH 
URAVNENU V TEORH GENERATSU VTOROI OPTICHESKOI GAR- 
MONIKI]- 

I. A. Marushko and V. S. Mashkevich. 

Optika i Spektroskopiia, Vol. 20, Jan. 1966, p. 117-127. 13 refs. 

In Russian. 

Study of certain problems of the theory of generation of a second 
harmonic by laser beams of finite spectral width, using an analysis 
based on the method of quantum transitions. The angular dependence 
of the intensity of the second harmonic in the transmitted and reflect- 
ed beams is investigated for the case of a plane -parallel plate. 

Using the method of kinetic equations, the shape of the lines of the 
fundamental frequency and the harmonic is investigated for a given 
shape of the pumping line at the fundamental frequency. The line at 
the fundamental frequency is found to broaden in the general case 
during generation of a harmonic. The harmonic line in certain 
cases (pumping line of Gaussian shape) is observed to have a ten- 
dency to relative contraction. The case of a pumping line with a 
Lorentz shape is also considered. A.B.K. 

A 66-22027 # 

MEASUREMENT OF THE MET ASTABLE - LEVEL POPULATION 
OF THE WORKING SUBSTANCE OF A LASER [IZMERENIE 
NASELENNOSTI MET ASTABIL'NOGO UROVNLA RABOCHEGO 
VESHCHESTVA LAZERA]. 

A. P. Aleksandrov, V. N. Genkin, and M. I. KheifetB. 

Optika i Spektroskopiia, vol. 20, Jan. 1966, p. 133-137. 6 refs. 

In Russian. 

Consideration of the question of the use of the lumine see nee - 
saturation phenomenon for determining the degree of excitation of 
a metastable state. Simple relationships making it possible to cal- 
culate the population of the working level of a laser substance are 
obtained. A description is given of the experimental method, and 
the results of measurements of luminescence saturation of ruby 
specimens are cited. It is shown that the relative number of ex- 
cited molecules averaged over the volume of the specimen can be 
obtained with the aid of this method. A. B.K. 


A66-21970 * 

OPTICAL RESONATOR FOR A LASER WITH A LIQUID ACTIVE 
COMPONENT [OPTICHESKII REZONATOR DLIA KVANTOVOGO 
GENERATORA S ZHIDKIM AKTrVNYM VESHCHESTVOM]. 

V. P. Bykov. 

Zhurnal Eksperimental 1 noi i Teoreticheskoi Fiziki, vol. 50, 

Jan. 1966, p. 140-143. In Russian. 

Theoretical considerations of the construction of lasers 
with solutions of complex compounds of rare-earth elements 
used as active components. A laser of this type is proposed 
and oscillations it may produce are investigated. The effects 
on laser performance of the inhomogeneity of the liquid active 
component that may result from intense pumping are discussed. 
Design suggestions are made for lasers of this type. 

V. Z. 


A 66-2 1990 # 

PLASMA DIAGNOSTICS BY SCATTERING OF LIGHT AT ELEC- 
TRONS [DIAGNOSTIKA PLAZMY PO RASSEIANIIU SVETA NA 
ELEKTRONAKH]. 

G. M. Malyshev (Akademiia Nauk SSSR, Fiziko-Tekhnicheskii 
Institut, Leningrad, USSR). 

Zhurnal Tekhniches koi Fiziki , vol. 35, Dec. 1965, p. 2129-2142. 

35 refs. In Russian. 

Survey of Soviet and foreign papers dealing with plasma diag- 
nostics with the aid of the scattering of laser beams at plasma elec- 
trons. An analysis of results obtained over a wide range of elec- 
tron concentrations and temperatures indicates good agreement 
between theory and experiment. It is found that the method makes 
it possible to obtain some results (distribution curves and various 
local plasma parameters) not attainable by other methods. The 
range of applicability of the method is assessed. V. P. 


A 66-22028 * 

THE QUESTION OF THE ANGULAR DISTRIBUTION OF THE 
EMISSION ENERGY OF A LASER [K VOPROSU O RASPREDELENII 
ENERGH I Z LU C HE NHA LAZERA PO UGLAM]. 

V. M. Podgaetskii, O. G. Korneeva, and A. N. Chernets. 

Optika i Spektroskopiia, vol. 20, Jan. 1966, p. 138-142. 8 refs. 

In Russian. 

Certain results of measurements of the radiation pattern of the 
emission of a ruby laser for various resonators and various laser 
operating regimes. The values of the width of the radiation pattern 
at the level of half the maximum intensity - the "angular half -width" 
are cited, and it is shown that the laser operating regime has no 
appreciable effect on this width. A.B.K. 


A 66-22032 * 

MONOCHROMATIZATION OF THE RADIATION FROM A RUBY 
LASER WITH A COMPLEX RESONATOR [MONOKHROMATIZATSIIA 
T7T nrurMTTA t A 7FR A NA HTTRINE SO SLOZHNYM REZONATOROM 


S. M. Mamedzade. 

Optika i Spektroskopiia, vol. 20, Jan. 1966, p. 178-180. 

In Russian. 

Description of a multiplex light filter (resonator) with com- 
ponents nearly equal in effective thickness, designed for the 
excitation of a ruby laser. The end faces of the crystal and of 
the glass rod are coated with dielectric mirrors to quench the 
radiation bands of both components. As a consequence, the 
laser can produce radiation on a certain single wavelength. 


high-sensitivity fast-response laser DETECTION SYS- 
TEMS. 
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M. Ross (McDonnell Aircraft Corp., Space Div., Advanced Elec- 
trons. Dept. , St. Louis, Mo.), R. B . Hankin (Douglas Aircraft 
Co., Inc., Electrooptic* Dept., Sant* Monica, Calif.), E. P. 
Dallafior, and R. H. Swendsen (Hallicrafters Co., Chicago. 111.) 

IgEE Transactions on A erospace and Electronic Sy stem, V ol. 

AES-Z, Jan. 1966, p. 62- 73. g refs. ~ * 

Contract No. NAS 5-3777. 

Electroopticai systems exist which can make use of the available 
bandwidth and directivity at optical frequencies without utilizing the 
coherence aspects of lasers. The development of a sensitive, very 
high-speed (microwave response) photoelectric detector, which can 
junction as a mgh-gam microwave amplifier and mixer, is described. 
Systems are described for radar, communications, and reconnaissance 
purposes. Basic noise considerations are shown. CW and FM-CW 
optical range and range rate tracking systems are described in which 
the required detection bandwidth is not a direct function of the range 
resolution, allowing highly accurate range and range rate determina- 
tmn at low signal levels. Communication systems utilizing non- 
coherent carriers, microwave subcarriers, and the dynamic crossed 
leld electron multiplier as the detector -amplifier -mixer are de- 
8Cribed - (Author) 


A66-22063 

HIGH SPEED PULSE TECHNOLOGY. VOLUME 2 - OPTICAL 
PULSES - LASERS - MEASURING TECHNIQUES. 

Frank B. A. Frflngel (Impulsphysik GmbH, Hamburg, West Germany) 
(Translation of Impulstechnik, Leipzig, Akademische Verlagsgesell- 
schaft Geest und Portig, I960. ) 

New York, Academic Press, Inc., 1965 . 477 p. 

$21.50. 

This book deals with the theoretical and engineering problems 
which arise in the capacitor discharge technique. This volume 
covers such topics as the generation of high -power radiation pulses 
in the nano-, micro- and millisecond range, discharge sparks and 
lamps, high-speed cinematography, pulse laser engineering, and 
the meteorological and military applications of optical pulses in 
signal transmission and ranging systems. The subjects covered by 
the author 1 * impulse methods range from .deep-sea sound sources 
to cloud height measurement, as well as the conventional (and the 
unconventional) electronic flash method of producing and controlling 
light flashes. Chapter headings include light flash production from 
a capacitive energy storage, signal transmission and ranging sys- 
tem* by capacitor discharges and lasers, and impulse measuring 
techniques. Such topics as the application of high-voltage high- 
frequency sparks in the field of aerodynamics, applicatio ns of light 
impulse signal transmission, measuring and counting of X-ray 
flashes, and the measuring of sound impulses and shock waves are 
considered in detail. A bibliography with more than 1000 entries is 
included. w F 


A 66- 22 146 # 

GALLIUM ARSENIDE LASER EXCITED BY FAST E LE CTRONS 
[OPTICHESKII KVANTOVYI GENERATOR NA ARSENIDE GALLRA 
S VOZBUZHDENIEM BYSTRYMI ELEKTRONAMI]. 

2' ? a3 ° V ' °* V ‘ ^gdankevich, and B. M. Lavrushin (Akademiia 

NaukSSSR. Fizicheskii Institut, Moscow, USSR). 

Fizika Tverdogo Tela, vol. 8, Jan. 1966, p. 21-23. 7 refs. In 
Russian. 


Discussion of a laser with fast-electron excitation, using a 
GaAs crystal with a carrier concentration of 10 15 to 10 16 cm “3 and 
a mobility of 6 x 10 cm2 V -1 sec -1 at 300°K. The spectra of spontaneous 
and induced radiation are determined for various current densities 
of the electron beam, as are the divergence angle of the beam, and 
laser output power. Some peculiar features of the laser generation 
mode are examined. v „ 


A66-22174 # 

S?^JF? 18SION electron-excited cadmium 

SELENIDE [VYNUZHDENNOE IZLUCHENIE SELENIDA KADMUA 
FRI ELEKTRONNOM VOZBUZHDENH]. 

f.' NoUc » V * S * Vavilov, G. P. Golubev, and V. S. Mashtako- 
(Akademiia Nauk SSSR, Fizicheskii Institut, Moscow, USSR). 

Fizika Tverdogo Tela, vol. 8, Jan. 1966, p. 286, 287. In Russian. 


Brief discussion of light emission at 80°K by CdSe sinale 
crystals induced by 150-kev, 10-cps, 0.25- usee electron beam » 
pulses. Some emission characteristics are given. V. Z. 


A66-22212 * 

LASER PLASMA PRODUCTION - A NEW AREA OF PLASMA - 
DYNAMICS RESEARCH. 

R. G. Me ye rand, Jr. (United Aircraft Corp. , Research Labora- 
tories, East Hartford, Conn.). 

American Institute of Aeronautics and Astrwnantirs. Plasmadynamics 
Conference, Monterey, Calif,, Mar. 2-4, 1966, Paper 66-174] 

12 p. 20 refs. 

Members, $0.75; nonmexnbers , $1.50. 

The interaction of extremely high intensity optical frequency 
electromagnetic radiation with gases and solids is a research area 
accessible to experimental investigation only with the recent de- 
velopment of high powered lasers. Such studies are important to 
aerospace activities since they provide h new source of extremely 
high -density, high -temperature uncontaminated plasma for a variety 
of studies. Plasma density as high as 1020 electrons /cm 3 at gas 
pressures of 1000-2000 psi can readily be produced by this technique. 
In addition, solid particles suspended in high vacuum can be irradiated 
with a laser to produce a fully ionized plasma without surrounding 
gas . The basic theory of gas breakdown produced by optical radiation 
is discussed, and the absorption of laser energy in the resultant 
plasma is described. Theories of the dependence of gas breakdown 
and energy absorption on gas pressure, gas species and optical 
field strength are discussed. (Author) 


A66-22290 

STIMULATED TRAVELING-. WAVE RADIATION IN LASERS. 

B. L. Zhelnov, A, P. Kazantsev, andV. S. Smirnov (Akademiia 
NaukSSSR, Sibirskoe Otdelenie, Institut Fiziki Pohiprovodnikov, 
Novosibirsk, USSR), 

(F izika Tverdogo Tela , vol. 7, Sept. 1965, p. 2816-2820.) 
goviet Physics - Solid State, voL 7, Mar. 1966, p. 2276-2279. 

8 refs. Translation* 

[For abstract see issue 01, page 82, Accession no. A66-10778] 


A 66-22 345 

GENERATION OF THE R 2 -LINE OF RUBY IN A CAVITY WITH 
DISPERSION. 

V. L. Broude. O. N. Pogorelyi, and M. S. Soskin (Akademiia 
Nauk Ukrainskoi SSR, Institut Fiziki, Kiev, Ukrainian SSR). 
(Akademiia Nauk SSSR, Dokladv. vol. 163, Aug. 21, 1965, p. 1342, 1343. 
Soviet, Physics - Doklady. vol. 10, Feb. 1966, p. 756, 757. Trans- 
lation. 

[For abstract see issue 06, page 889, Ac cession' no. A66 -16346] 


A66-22466 

THEORY OF INTENSITY AND PHASE FLUCTUATIONS OF A 
HOMOGENEOUSLY BROADENED LASER. 

H. Haken (Stuttgart, Technische Hochschule, Institut fllr theoretische 
und angewandte Physik, Stuttgart, West Germany). 

( U.S, Navy, Conference of the Physics of Quantum Electronics, San 
Juan, Puerto Rico. June 28-30, 1965, Paper .) ‘ 

Zeitechrift fttr Physik , vol. 190, no. 3, 1966, p. 327-356. 25 refs. 

Quantum mechanical nonlinear analysis of the fluctuations of 
the atomic variables in a set of atoms with three levels which sup- 
port laser action between the upper or the lower two levels. The 
atomic line is assumed to be homogeneously broadened; such broad- 
ening can be caused by decay into nonlasing modes, the pumping 
process, and lattice vibrations. A set of suitable collective atomic 
"modes" axe introduced which lead to a simplification of the equa- 
tions of motion for the Heisenberg operators of the light field and 
the atomic operators. The simplified equations axe applied to a 
study of single -mode operation above the laser threshold. The 
light amplitude is decomposed into a phase factor and a real am- 
plitude. A formula is given for the linewidth which is caused by 
phase fluctuations. D P F 
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A 66-22490 * 

THEORY OF RAMAN LASERS. 

Tie-Cheng Li and Yu-Ping Ho (Academia Sinica, Peking, 
Communist China). 

Acta Physica Sinica, vol. 21, Dec. 1965, p. 1933-1950. 18 refs. 

In Chinese. 

Derivation of equations for the coupling, the first Stokes line, 
the first anti-Stokes line, and the coherent field for a Raman laser. 
These expressions are obtained from the Hamiltonian, with the 
relaxation and dissipation terms introduced phenomenologically. 
The properties of these equations are analyzed by approximation. 
The threshold for a Raman laser is obtained, and its temporal 
behavior is discussed. It is shown that no additional threshold 
condition is required for the anti-Stokes components. The effect 
of phonon relaxation and the behavior of the Raman laser with long- 
lifetime phonons are also discussed. R. A. F. 


OPTICAL SIMULATION OF MICROWAVE ANTENNAS. 

Arthur L. Ingalls. 

IEEE Transactions on Antennas and Propagation, vol. AP-14, 

Jan. 1966, p. 2-6~ 17 refs. 

It has recently been suggested that microwave antennas may be 
simulated at optical frequencies using the neon-helium continuous 
gas laser. The present paper discusses various aspects of this 
problem and presents a simulation example using as a model the 
96-element Australian array used to scan the surface of the sun at 
80 Me. An optical system can be used for simulation in which an 
objective lens obtains the Fourier transform of the antenna aperture 
field which may be photographed. An additional lens produces an 
image of the antenna aperture field in the same air space as the far 
field pattern, thus permitting photographs of near field as well as 
far field patterns. Antenna masters are made as optical transparen- 
cies using photographic plates or film. Phasing may be obtained by 
using a variable thickness optical material evaporated on glass. 
Various combinations of array distribution, antenna weighting, and 
phasing are possible to simulate. Atmospheric perturbations are 
introduced on the antenna pattern by the use of two-dimensional 
phase delay patterns. Photographs are presented of the antenna 
aperture field, the far field pattern and several intermediate near 
field patterns. (Author) 


A66-22670 

ADVANTAGES AND PROBLEMS OF COHERENCE AS APPLIED 
TO PHOTOGRAPHIC SITUATIONS. 

Brian J. Thompson (Technical Operations Research, Burlington, 
Mass. ). 

(So ciety of Photo-Optical Instrumentation Engineers, Technical 
Symposium, 10th, San Fr ancisco, Calif., Aug. 19, 1965, Paper.) 
5PIE Journal, voL ^ Oct. -Nov. 1$6&, p^ 7-11 13 refs. 

Review of the coherence parameters important in both con- 
ventional and unconventional photographic situations. The coherence 
interval as a measure of the spatial coherence and the coherence 
length as a measure of the temporal coherence are reviewed. 
Contact printing and projection printing with laser light are con- 
sidered including undesirable interference-fringe effects. Photog- 
raphy in reflected coherent light is discussed, and it is shown 
that the most undesirable feature of this technique is due to 
speckle patterns. D. P. F. 


A 66-22739 # 

PARASITIC "INTERNAL" TYPES OF OSCILLATION IN OPEN 
RESONATORS WITH A DIELECTRIC ROD [O PARAZITNYKH 
"VNUTREIsfNIKH" TIPAKH KOLEBANII V OTKRYTYKH REZO- 
NATORAKH S DIELEKTRICHESKIM STERZHNEM]. 

A. L. Mikaelian and Iu. G. Turkov. 

Radiotekhnika i Elektron ika, vol. 11, Feb. 1966, p. 347, 348. 

In Russian. 

Analytical investigation of an experimental finding of the exis- 
tence of "internal" or "circulating" oscillations in a laser crystal, 
caused by total reflection from the generatrix of a cylindrical sam- 
ple. Such oscillations are seen to circulate within the sample (they 


do not penetrate beyond the end face) and result in an energy loss 
from the pumping source. It is shown that the losses decrease with 
increasing dielectric constant and radius of the sample. V.P. 


A66-22765 * 

ANALYSIS OF THE PERFORMANCE Of SOLID-STATE MULTI- 
CAVITY MASERS. 

Kuo-Chien Fan and Pei -Liang Shieh. 

Acta Electronica Sinica, June 1965, p. 150-168. 18 refs. 

In Chinese. 

Systematic analysis, by means of the equivalent-network 
method, of the performance, including the gain-bandwidth 
product and the gain instability, of multicavity masers of 
reflection and transmission type. The influence of the reactive 
component of the paramagnetic resonance on the gain -bandwidth 
product is taken into account. The theoretical limit of the gain- 
bandwidth product of a reflection-type coupled cavity witu tue 
final cavity filled with paramagnetic material is discussed. 

The results are said to provide a basis for selection of a 
practical maser scheme. It is concluded that a compact double - 
cavity maser with an input cavity and a silver-plated ruby 
cavity is an improved configuration for many practical purposes. 


A66-22867 

REGENERATIVE RUBY LASER AMPLIFIERS. 

H. Jacobs, J. Castro, F. A. Brand, C. LoCascio, G. Novick 
(U.S. Army, Electronics Command, Fort Monmouth, N.J.), and 
S. Weitz. 

Optical Society of America, Journal , vol. 56, Feb. 1966, p. 149-156. 
14 refs. 

Experimental test, using ruby at liquid -nitrogen temperature, 
of a theory wherein an ideal laser amplifier is treated as a three - 
medium transmission system and it is predicted that, for a given 
length, the gain should rise with negative attenuation (population 
inversion), reach a maximum, decrease rapidly at first, and then 
gradually approach zero asymptotically. The transmitted power gain 
was studied by controlling the relative times of firing of two rods, 
one acting as oscillator, the other as amplifier. When both the os- 
cillator and amplifier rubies were uncoated, they could be made 
to oscillate for about 100 usee giving a well-defined pulse of quasi- 
CW operation. The gain of the amplifier increased when the input 
signal from the oscillator approached the time at which the am- 
plifier went into oscillation. With still further delay of signal 
relative to the amplifier oscillation period, attenuation in transmis- 
sion was observed. M.M. 


A 66- 2 2 868 

MEASUREMENT OF ABSOLUTE WAVELENGTH STABILITY OF 
LASERS. 

K. D. Mielenz , R. B. Stephens, K. E. Gilliiland, and K. F. Nefflen 
(National Bureau of Standards , Washington, D.C.). 

Optical Society of America, Journal , vol. 56, Feb. 1966, p. 156- 
162. 10 refs. 

A technique was devised to measure the absolute wavelength 
stability of a gas laser by direct interferometric comparison with 
an Hg 198 standard lamp. The apparatus used is described, and its 
limits of precision are discussed. The wavelength fluctuations of a 
free -running, unstabilized helium-neon laser were measured and 
found to be several parts in 10 7 . They are attributed to thermal 
and mechanical instabilities of the laser cavity. Manual control of 
the laser was seen to yield a wavelength constancy of a few parts in 
10 8 , comparable to the limits of accuracy of interferometric standard 
sources. (Author) 


A66-22o74 

WAVELENGTH MEASUREMENTS OF HELIUM -NEON LASER 
EMISSION. 

W. R. C. Rowley and D. C. Wilson (Ministry of Technology, 
National Physical Laboratory, Standards Div. , Teddington, Middx 

Optical Society of America. Journal , vol. 56, Feb. 1966, p. 259- 
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Description of wavelength measurements of helium-neon laser 
emission by means of a double -channel recording interferometer 
used for accurate wavelength measurements against the krypton-86 
primary standard. Two samples of a servocontrolled laser manufac- 
tured in the U.S. were made available for these measurements 
together with a prototype model of British manufacture . Under 
careful adjustment the two lasers of the same manufacture were 
found to give closely the same stabilized wavelength, within one part 
in 10 , while the other laser gave a significantly different value, 
possibly owing to different gas pressures and discharge parameters. 
It is pointed out that both these values are within one part in 10*7 
of the value for a laser containing natura 1 helium and neon, when 
stabilized to its peak intensity. M. M. 


AM-22876 

BIBLIOGRAPHY OF THE OPEN LITERATURE ON LASERS. V. 
Edward V. Ashburn {Lockheed Aircraft Corp. . Lockheed -California 
Co., Burbank, Calif.). 

Optical Society of America. Journal , vol. 56, Feb. 1966, p. 263-267. 

Addition of 186 entries to the listing (Parts I-IV) of the bibliog- 
raphies of the open literature on lasers published in the May 1963, 
Jan. 1964, June 1965, and Aug. 1965, issues of the Journal of the * 
Optical Society of America. w w 


A66-22893 

EXPERIMENTAL CONFIRMATION OF STANDING WAVES IN LASER 
RESONATORS. 

A. M. Ledger (Canadian We sting house Co., Ltd., Electronics Div. , 
Aerospace Engineering Dept. , Hamilton, Ontario, Canada). 

Applied Optics , vol. 5, Mar. 1966, p. 476, 477. 

Research supported by the Defence Research Board of Canada. 

Verification of standing-wave patterns inside a laser resonator, 
using thin metallic films placed between the external mirrors of a 
pulsed Nd* + laser. The line spacing s for gold films placed at 
various angles to the end mirrors of the laser system were measured 
and fodnd to compare well with the theoretically calculated spacings. 
Further tests with films placed at a fixed angle in various randomly 
chosen positions between the end mirrors and the center of the cavity 
*ugge*ted the presence of an axial -mode selection mechanism in the 
metallic film-glass substrate combination. A.B.K. 


A66-229S6 

OPTICAL DIFFRACTION VELOCIMETER. 

G. Stavis (General Precision, Inc. , General Precision Aerospace 
Group, GPL Div. , Pleasantville, N.Y.). 

Instru ments and Control Systems, vol. 39, Feb. 1966, p. 99-102 
5 refs. 

Use of monochromatic (laser) light, backscattered from a 
diffuse surface, in novel instrumentation to measure relative 
velocity between the User light source and the surface. High 
accuracy and reliability are implicit. The behavior of backscattered 
monochromatic light is studied and velocimeter instrumentation is 
iscusse . The optical diffraction velocimeter consists of a laser 
monochromatic source and a receiver using a photomultiplier 
f rec *f ed (optlcall y> b y a ruled optical grating and followed (elec- 
nca, y) y a frequency tracker. Some results of current studies 
are discussed. 


A66-22964 

MEASURING THE SHAPE OF THE MOON. 

®- obert L, Wildey (U.S. Geological Survey, Astrogeology Branch, 
Flagstaff, Aria. ). 

Sky and Telescope , vol. 31, Mar. 1966, p. 147-150. 

Discussion of various methods of determining the shape of the 
moon by measuring the distance from points on the lunar surface 
to the moon's center of mass. A number of important sources 
of uncertainty in lunar photogrammetry are pointed out. The pos- 
sibility of using laser beams to transmit information concerning 
distances between points on the moon is considered. In spite of a 
number of formidable difficulties which must be solved, it is 
thought that the use of optical laser radar is feasible for this 
purpose. A.B.K. 


A66-22967 

FUNDAMENTAL THEOREM IN QUANTUM OPTICS. 

Z. R. Senitzky (U.S. Army, Electronics Command, Electronics 
Laboratories, Institute for Exploratory Research, Fort Monmouth, 
N.J. ). 

Physical Review Letters , vol. 15, Aug. 9, 1965, p. 233-235 
15 refs. 

Proof of a fundamental theorem in quantum optics. It is shown 
that all sources on which the effect of a detector and dissipation 
me chanism is negligible may be treated as classical sources in a 
given interaction. This proof is based on the connection between 
the quantum-mechanical properties of a system and the measurabili- 
ty of these properties. The proposed theorem and its associated 
formalism are distinguished by a clear separation of classical and 
quantum -mechanical effects of the field and the indication of the 
physical origin of each. A B.K. 


A66-22980 # 

THE HELIUM -NEON LASER. 

L. Allen and D. G. C. Jones (Sussex, University, Physics 
Laboratory, Brighton, England). 

Advances in Physics, vol. 14. Oct. 1965, p. 479-519. 126 refs. 

The physical principles underlying the design and operation 
of the helium-neon laser are discussed. The various ways in 
which the system may be used to produce laser radiation are 
reviewed, as are properties of the radiation, such as its fre- 
quency structure, monochromaticity and power density. Attention 
is also given to the effects of external magnetic fields on the 
system and methods of stabilization of the output frequency. 
Finally, the various applications of the device are discussed. 

(Author) 


A66-23029 

CW X-BAND GaAs MICROWAVE GENERATORS. 

W. D. Straub, J. A. Ayer, and H. Roth (NASA, Electronics Research 
Center, Cambridge, Mass.). 

Solid-State Electronics, vol. 9, Mar. 1966, p. 281, 282. 

Description of a microwave generator capable of producing 
coherent CW microwave oscillations at frequencies up to 12 Gc. 

The oscillations are produced in bulk gallium arsenide samples by 
°f the Gunn effect. The device is fabricated from single- 
crystal n-GaAs with a resistivity of ~ 2. 5 ohm-cm and a mobility of 
~ 45.00 cmZ/v-icc. Typical dc current-voltage characteristics of 
the device are plotted. V.P. 


666 2308 0 

LASER SCATTERING FROM A BOUND SYSTEM. 

J. H. Eberly and W. M. Frank (U.S. Naval Ordnance Laboratory, 
Silver Spring, Md.). 

( Conference on Quantum Electrodynamics of High -Intensity Photon 
Beams, Durham, N.C., Aug. 1964, Paper. ) 

Nuovo Cimento , vol. 41B, Feb. 11, 1966, p. 113-122. 5 refs. 

Study, in a specific model, of the problem of laser scattering 
by bound charged particles. The model consists of a nonrelativistic 
idealized "molecule, " which is composed of two oppositely charged 
parts bound together in a harmonic oscillator potential. The center 
of mass of the molecule moves freely. The Hamiltonian which de- 
scribes the coupled system of molecule and laser field is separated 
into two parts, each of which depends explicitly on the coupling. It 
is shown that the ’ large r" of these may be exactly diagonalized by 
a succession of unitary transformations. The exact eigenstates are 
then used to compute scattering matrix elements. The cross section 
for scattering a single photon out of the laser beam is calculated. 

It is found to depend in a nontrivial way on the structure of the mol- 
ecule, but it exhibits no nonlinearities such as are found in the free- 
electron problem. The result is discussed in relation to the free- 
electron results, and contact is made with the corresponding classi- 
cal calculation. w p 


A 66- 23090 

THE ATTENUATION OF 3. 392 *1 He-Ne LASER RADIATION BY 
METHANE IN THE ATMOSPHERE. 
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T. S. Chu and D. C. Hogg (Bell Telephone Laboratories, Inc., 

New York, N. Y. ). 

Bell System Technical Journal , vol. 45, Feb. 1966, p. 301-306. 

5 refs. 

Description of the comparative measurements of the propagation 
of IR waves at 3. 392 and 3. 508 in clear weather over a 2. 6 -km path 
of atmosphere at Holmdel, N. J. The measuring system used-anten- 
nas and detectors common to the two wavelengths. The excess at - 
tenuation at 3.392 J4 > after considering various corrections, is in- 
terpreted as absorption by methane in the atmosphere, and is found 
to be 5.5 db/km. The characteristics of this attenuation are relevant 
not only to evaluation of the potential use of the 3.392-ji line for 
communications, but also to possible application in measurement of 
the methane content of the atmosphere. B. B. 


A 66-23093 

LASER CAVITIES WITH INCREASED AXIAL MODE SEPARATION. 

A. D. White. 

Bell System Technical Journal , vol. 45, Feb. 1966, p. 339-343. 

Description of two mode -suppression techniques which permit 
single axial mode operation of gas lasers with mirror separations 
much larger than c/2 A v a . Mode suppression is achieved by splitting 
the beam and using a three -mirror cavity. One mode suppression 
technique uses a calcite rhomb (or a Wollaston or Rochon prism) 
beam splitter; the other, which is simpler but more restricted in 
application, makes use of the symmetry of the TEMqj mode. The 
split mirror approach is demonstrated experimentally, using mirrors 
of 1-m radius spaced about 176 and 183 cm apart. It is concluded that 
because of the increased diffraction angle, the TEM 01 mode is not 
the best choice for beam propagation; furthermore there appears to 
be no way of applying the split mirror approach to the TEMqj mode. 

B. B. 

A66-23103 

IRREGULAR DISTURBANCES IN LENS WAVEGUIDES [REGELLOSE 
STORUNGEN IN UCHTUNGEN], 

Detlef Gloge (Braunschweig, Technische Hochschule, Institut fur 
Hochfrequenztechnik, Braunschweig, West Germany). 

Archiv der elektrischen Ubertragung, voL 20, Feb. 1966, p. 82-90. 
14 refs. In German. 

Calculation of the effect of such irregularities in the arrangement 
of lenses in a lens waveguide as are due to irregular bends or lens 
displacements. The following two cases are examined: (1) where 
the lenses are sufficiently large to eliminate diffraction and (2) where 
the aperture of the lenses is taken into account. It is shown that, 
in the first case, even very slight bends (curvature radius of 90 km) 
produce inadmissible deviations of the natural wavelengths from the 
waveguide axis. In the second case - even where many modes are 
transmitted with small losses - the disturbances generate higher- 
order modes which are subject to rapid attenuation. A lens displace- 
ment of 0. 16 mm in a waveguide with 10-mm-diam gas lenses spaced 
5 m apart is shown to produce a 4-db/km loss. V, P, 


A 66-23204 

TWO-BEAM INTERFEROMETRY BY SUCCESSIVE RECORDING OF 
INTENSITIES IN A SINGLE HOLOGRAM. 

George W. Stroke and Antoine E. Labeyrie (Michigan, University, 
Ann Arbor, Mich.). 

Applied Physics Letters, vol. 8, Jan. 15, 1966, p. 42-44. 7 refs. 

Navy-supported research. 

Theoretical and experimental study showing that two-beam 
interferometry can be obtained by wavefront reconstruction from a 
hologram which was recorded by having a coherent background 
successively interfere in the same latent image, first with the wave 
"transmitted" through the object and next with the wave incident on 
the object, or vice versa. The technique used is based on a method 
termed "holographic intensity interferometry, " first described by 
Gabor and Stroke et al. , who first showed that successive addition 
of intensities in a hologram could be made equivalent to a simul- 
taneous addition of complex amplitudes in an interferometer. The 
application of this method of holographic intensity interferometry to 
two-beam interferometry is described, and it is pointed out that the 
method also allows a further clarification of a particular form of 


linearity in holography, according to which successive holographic 
superposition of complex amplitudes in wavefronts can be made 
equivalent to a simultaneous superposition in "classical" interferom- 
etry. The holographic recording and reconstruction arrangements 
discussed as a model are illustrated. It is noted that two-beam 
interferograms are produced which are not affected by aberrations 
of the interferometer elements. M. L. 


A66-23207 

Gd 2 (Mo0 4 ) 3 - A FERROELECTRIC LASER HOST. 

Hans J. Borchardt and Paul E. Bierstedt (Du Pont de Nemours and 
Co., Inc., Central Research Dept. , Wilmington, Del.). 

Applied Physics Letters, vol. 8, Jan. 15, 1966, p. 50-52. 7 refs. 

Experimental study of a ferroelectric laser host in which pulsed 
laser operation of (Gd gyNd Q3 )^(Mo0 4 ) 3 at -138°C and 25 C is 
reported; the material is ferroelectric below 159°C. This is 
believed to be the only known case of a ferroelectric laser. While 
it is considered possible, in principle, to modulate the laser light 
with an electric field in a material such as this, no modulation has 
been demonstrated. The preparation of the host material and the 
experimental conditions are described. It is noted that when 
crystals of Gd 2 (Mo0 4 ) 3 (doped or undoped) are viewed along the c 
axis, two sets of parallel lines are seen, the sets being perpendicular 
to each other. The lines are illustrated in several photographs. A 
number of notable features of these lines are pointed out: they 
cannot be seen when the crystal is viewed from any direction normal 
to the c axis; they bear a definite relationship to the crystal structure 
in that they lie in the a-b plane and appear to form an angle of 45° 
with the a-b axes; when the crystal is heated to 159°C, the lines 
abruptly disappear, and when the crystal is cooled below this tem- 
perature, the lines rapidly reappear. These observations are 
reminiscent of what has been found with Rochelle salt. The 
dielectric constant and the dissipation factor of thin slabs cut from 
a boule of Gd 2 (Mo0 4 ) 3 were measured as a function of temperature 
both with the electric field perpendicular and parallel to the c axis. 

It is found that with the electric field perpendicular to the c axis, 
only the dissipation factor goes through a peak at the Curie tem- 
perature of L59°C; with the applied field parallel to the c axis, both 
the dielectric constant and the dissipation factor have peak values 
at the Curie Doint. M.L. 


A 66-23289 

PULSE CIRCUITS FOR SUPPLYING SEMICONDUCTOR OPTICAL 
GENERATORS. 

B. D. Kopylovskii and V. S. Ivanov (Akademiia Nauk SSSR, Fizi- 
cheskii Institut, Moscow, USSR). 

( Pribory i Tekhnika Eksperimenta , vol. 10, July-Aug. 1965, 
p. 145-148 . ) 

Instruments and Experimental Techniques , Feb. 1966, p. 887-889. 
Translation. 

[For abstract see issue 01, page 83, Accession no. A66-11042] 


A66-23292 

STUDY OF THE OPTICAL PROPERTIES OF CRYSTALS WITH THE 
AID OF A GASEOUS OPTICAL QUANTUM GENERATOR. 

V. P. Chebotaev and V. N. Lisitsin (Akademiia Nauk SSSR, Si- 
birskoe Otdelenie, Institut Radiofiziki i Elektroniki, Novosibirsk, 
USSR). 

( Pribory i Tekhnika Eksperimenta , vol. 10, July-Aug. 1965, 
p. 178, 179.) 

Instruments and Experimental Techniques , Feb. 1966, p. 924, 

925. Translation. 

[For abstract see issue 01, page 83, Accession no. A66-11045] 


A 66-23293 

THE PRODUCTION OF SEMICONDUCTOR LASERS BY CLEAVING. 
P. G. Eliseev and A. E. Iunovich (Moskovskii Gosudar stvennyi 
Universitet , Fizicheskii Fakul'tet, Moscow. USSR). 

(Pribory i Tekhnika Eksperimenta, vol. 10, July-Aug. 1965, p. 180- 
182. ) 

Instruments and Experimental Techniques^ Feb. 1966, p. 926-928. 
Translation. 
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AM-23296 

A DISMOUNT ABLE FLASH LAMP FOR A LASER. 

A. K. Sokolov and O. P. Fomin (Gosudarstvennyi Komitet po 
Ispol 'zovaniu Atomnoi Energii, Inatitut Atomnoi Energii. Moscow, 
USSR). 

( Pribory i Tekhnika Ekaperimenta . vol. 10, July-Aug. 1965, 
p. 239-241.) 

Instruments and Experimental Techniques , Feb. 1966, p. 994, 995. 
Translation. 

Description of a demountable flash lamp for a laser. A cross- 
sectional scale drawing of the cylindrical lamp and its wiring diagram 
are given, and oscillograms of the tiasn lamp and ox generation of the 
ruby laser are illustrated. The results of tests of the lamp when 
the length of its working part is 130 mm are given. The maximum 
electrical energy of the flash is found to be 7.5 kjoulea for a flash 
duration of — 100 fisec. B. B. 


A 66- 23309 

INVESTIGATION OF THE HIGH-FREQUENCY DISCHARGE IN A 
NEON-HELIUM LASER. 

N. I. Krmdach, I. A. Silin-Bekchurin, L. N. Tunitskii, and E. M. 
Cherkasov (Akademiia Nauk SSSR, Fizicheskii Institut, Moscow, 
USSR). 

(Zhurnal Tekhnicheskoi Fiziki , vol. 35, Sept. 1965, p. 1678-1684.) 
Soviet Physics - Technical Physics, vol. 10, Mar. 1966, p. 1297- 
1301. 10 refs. Translation. 

[For abstract see Lssue 01, page 82, Accession no. A66-10704] 


A66-23352 

THE LASER INTERFEROMETER AS A DIAGNOSTIC TOOL IN 
SHOCK-TUBE EXPERIMENTS. 

Robert W. Deuel, Leonard P. Kirchner, and Edward Thornton 
(Illinois Institute of Technology, Research Institute, Chicago, 111.). 
Applied Physics Letters, vol. 8, Feb. 1, 1966, p. 59, 60. 8 refs. 

Contract No. DA-49-146-XZ-391. 

Examination of the usefulness of the laser interferometer in 
diagnosing shock waves. As described by Thornton, the laser is 
introduced into one arm of a Mach-Zehnder interferometer and the 
other arm is passed through the shock tube parallel to the end plate. 
This permitted observation of the reflected shock of a Mach 9 wave 
in argon at an initial pressure of 1 mm Hg. The properties deter- 
mined from the laser interferogram may be compared to values 
calculated for the same shock conditions by Resler, Lin, and 
Kantrowitx. Their results are an equilibrium temperature at 
10, 900°K and 7% ionization. *4. F . 


A66- 23353 

APPLICATION OF CC1 4 AND CC1 2 :CC1 2 ULTRASONIC MODU- 
LATORS TO INFRARED OPTICAL HETERODYNE EXPERIMENTS. 

F. E. Goodwin and M. E. Pedinoff (Hughes Aircraft Co., Research 
Laboratories, Malibu, Calif.). 

Applied Physics Letters, vol. 8, Feb. 1, 1966, p. 60, 61. 8 refs. 

Contract No. AF 33(615)-1593. 

Use of ultrasonic modulation to produce a frequency- shifted IR 
laser beam which was used as a local oscillator signal to perform 
heterodyne detection experiments on solid-state diodes. The ex- 
perimental results show that the sensitivity of the indium arsenide 
detector is improved in excess of four orders of magnitude by the 
heterodyne system. A comparison of IR transmittance data and 
ultrasonic attenuation data led to the selection of carbon tetrachlo- 
ride and ethylene tetrachloride for measurement at 3. 5 M. M.F. 

A66-23354 

Q SWITCHING OF MOLECULAR LASER TRANSITIONS. 

M. A. Kovacs, G. W. Flynn, and A. Javan (Massachusetts 
Institute of Technology, Dept, of Physics, Cambridge, Mass. ). 
Applied Physics Letters, vol. 8, Feb. 1, 1966, p. 62, 63. 

USAF -NASA- supported research. 

Observation that molecular laser transitions involving levels 
with long lifetimes are good candidates for application of Q-switching 
techniques. These techniques make it possible to obtain repetitive 
pulses of Bhort duration and high peak intensities and also provide a 


powerful means for the study of various molecular relaxation pro- 
cesses. A C0 2 -N 2 laser interferometer system was employed. 

The maximum Q- switch pulse repetition rate obtainable with rotating 
mirrors was 500 cps. The optimum Q- switch performance was ob- 
tainable at the highest mirror rotation speeds. At low speeds multi- 
pulsing would occur. In general, the optimum Q- switched operation 
was extremely sensitive to the condition of the NaCl windows. 
Furthermore, the optimum pressures for Q-switched and CW opera- 
tion were also different. M.F. 


* 66-23355 

VIBRATIONAL AND ROTATIONAL STUDIES USING Q SWITCHING 
OF MOLECULAR GAS LASERS. 

G. W. Flynn, M. A. Kovacs, C. K. Rhodes, and A. Javan 
(Massachusetts Institute of Technology, Dept, of Physics, 

Cambridge, Mass. ). 

Applied Physics Letters, vol. 8, Feb. 1, 1966, p. 63-65. 5 refs. 

NASA. -USAF -supported research. 

Studies of vibrational and rotational relaxations in the C0 2 and 
N 2 D laser systems using Q-switching techniques. In addition to 
lifetime studies, Q switching may also be used for the observation 
of the decay of the rate of excitation of the laser levels in a pulsed 
discharge. An important conclusion of the experiment described is 
that during the time in which the Q switching takes place, thermaliza 
tion of the rotational levels may be prevented. M, F. 


OBSERVATION OF LASER ACTION IN THE R- BRANCH OF C0 2 
AND N20 VIBRATIONAL SPECTRA. 

G. Moeller and J. Dane Rigden (Perkin-Elmer Corp., Norwalk, 
Conn. ). 

Applied Physics Letters, vol. 8. Feb. 1. 1966. p. 69, 70. 8 refs. 

Observation of laser action on all the rotational lines in the 
00°1-10°0 and 00°l-02°0 vibrational bands of C0 2 and in the 
00°1-10°0 band of N z O in both the P and R branches up to J values 
of over 50 in some cases. The two lines nearest the center of the 
00°1-10°0 band of N 2 0 were not seen. Oscillation was seen 
on 170 lines, of which at least 120 had not been reported before in 
the literature. Of the total number of lines, 103 are in C0 2 and 
the rest in N z O. The maximum J numbers observed are tabulated. 
The technique used to obtain oscillation at all of these wavelengths 
was to incorporate a wavelength-discriminating device into the laser 
cavity, thereby removing competition effects. The experimental 
setup i* shown. M.F. 


A66-23432 

LASER-INDUCED BREAKDOWN IN OXYGEN GAS AT HIGH PRES- 
SURE. 

T. H. Wiggins, R. V. Wick, D. H. Rank (Pennsylvania State 
University, Dept, of Physics, University Park, Pa.), and A. H. 
Guenther (USAF, Systems Command, Weapons Laboratory, 

Kirtland AFB, N.Mex. ). 

Applied Optics, vol. 5, Jan. 1966, p. 166, 167. 

Navy-supported research. 

Outline of an experiment on laser -induced breakdown in oxygen 
compressed to 395 atm by cryogenic means. The experimental 
facility consists essentially of a gastight pressure cell, a Korad 
ruby laser, and a 5 -cm focal length lens. The single giant pulse 
that was emitted by the laser caused a breakdown most probably at 
the focus of the lens. An oscilloscope measurement of the pulse 
energy is found to be 0. 9 joule with a half -intensity width of about 
10 nsec. It is observed visually and verified by spectrograph that 
the laser light does not pass through the gas cell, since only an 
intense continuum is observed on the spectrogram. B.B. 


A66- 23433 

ELECTRON BEAM EXCITATION IN LASER CRYSTALS. 

W. W. Anderson (Stanford University, Stanford, Calif. ). 

Applied Optics, voL 5, Jan. 1966, p. 167, 168. 9 refs. 

Army- supported research. 

Proposal of a method for determining the depth of the active 
region in laser materials. With this method an estimate of 5 to 7M 
is obtained for 50-kev electrons in GaAs. The Ehrenberg and King 
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data for the mapping of the energy dissipation of electrons passing 
through a crystal are used. The densities and average atomic 
numbers of several laser or potential laser semiconductors are 
listed, and the calculated energy dissipation values for electrons 
inGaAs, ZnSe, InSb, and ZnS are plotted. B. B. 


A66-234 77 

SELECTION OF RAMAN LASER MATERIALS. 

Gisela Eckhardt (Hughes Aircraft Co. , Research Laboratories, 

Malibu, Calif.). 

IEEE Journal of Quantum Electronics , vol. QE-2, Jan. 1966, 
p. 1 -8. 67 refs . 

Contract No. AF 33(657)-ll650. 

In order to select Raman laser materials for a specific purpose, 
it is important to know which frequency shifts and excitation power 
thresholds can be expected from various substances. The thresholds 
are strongly dependent on the peak scattering cross sections of the 
corresponding incoherent Raman lines, and these cross sections can 
vary by several orders of magnitude between Raman lines from dif- 
ferent molecules as well as between Raman lines from a single 
molecule. This paper points out how the rules concerning frequencies, 
intensities, degrees of depolarization, and linewidths, established 
for incoherent Raman scattering, can be used as a guide for the 
prediction of Raman laser performance for new materials. Sub- 
sequently, all substances and participating vibrations which have 
been reported to exhibit stimulated Raman scattering to date are 
listed and discussed. (Author) 


Add-23478 

PHENOMENA INFLUENCING THE TEMPERATURE BEHAVIOR OF 
STIMULATED EMISSION IN GaAs P-N JUNCTIONS. 

M. F. Lamorte, T. Gonda, and H. Junker (Radio Corporation of 
America, RCA Electronic Components and Devices Div. , Somerville 

N. J. ). 

IEEE Journal of Quantum Electronics , vol. QE-2, Jan. 1966, 
p. 9-15. 11 refs. 

Contract No. DA-44-009-AMC-99(T). 

The decrease of internal efficiency with increasing temperature 
in injection lasers has been assumed in the past to be responsible 
for the increase in threshold and the decrease in external efficiency. 
This decrease in internal efficiency has been attributed to the greater 
hole -electron smearing, with a consequent reduction of the degree to 
which inverted population occurs in the region in which stimulated 
emission takes place. This paper shows that the increase in hole 
and electron smearing which occurs at elevated temperatures has a 
negligible influence in degenerate GaAs laser diodes in contrast to 
the greater optical loss arising from p-region absorption. It is 
demonstrated that the increase in threshold is due to the stronger 
p-type absorption at 300°K. On this basis, it is also shown that the 
threshold current ratio J th (300°K)/J th (77°K) ranges from 12 to 20.0. 
This range is in agreement with experimental values. In this calcula- 
tion the internal quantum efficiency is assumed to remain constant 
in the temperature range from 77 to 300°K. The laser linewidth in- 
creases from 0.75 A at 77°K to 5 A at 300°K. In addition, there is 
a corresponding increase in apparent mode spacing. These data 
indicate that the cavity Q decreases by approximately one order of 
magnitude from 77 to 300°K. The correspondence between the 
cavity Q and the threshold is shown. Calculated and experimental 
ratio values of threshold and cavity Q are shown employing absorp- 
tion data for GaAs in the literature. As further confirmation, curves 
of threshold, linewidth, and cavity Q with temperature are all shown 
to have the same shape. The data presented and the calculations 
made on the assumed model show that the p-type absorption loss is 
the dominant mechanism in increasing threshold in degenerate junc- 
tions and that hole -electron smearing is negligible. (Author) 


A66-23479 

EFFICIENT HIGH ENERGY LASER RADIATION UTILIZING A 
COAXIAL OPTICAL PUMP. 


J. P. Lesnick and C. H. Church (Westinghouse Electric Corp., 
Research Laboratories, Pittsburgh, Pa.). 

IEEE Journal of Quantum Electronics, vol. QE-2, Jan. 1966, 
p. _ 16, 17\ 

Contract No. DA-36- 034- AMC- 0293(Z ) . 

Account of the efficient conversion of electrical energy into 
laser radiation achieved using a coaxial flash lamp as an optical 
pump and laser rods consisting of neodymium-doped silicate glass 
rod 941 mm long and 18 mm in diameter. Coaxially and linearly 
pumped laser outputs are tabulated and a sketch is presented of a 
coaxial laser pump showing laser rod and end windows in place. 

One of the questions that arises in the use of the coaxial geometry 
is the uniformity with which the arc fills the arc channel. Photo- 
graphs indicated that the coaxial arc channel was uniformly filled 
at an energy density as low as 10 joules/cm^ for a 500 U»ec pulse 

length . M . F . 


A 66-23667 * 

THEORY OF SINGLE-PULSE OPERATION OF LASERS (O TEORU 
MONOIMPU L'SNOGO REZHIMA RABOTY OPT^CHESKIKH KVANTO- 
VYKH GENERATOROVj. 

Iu. A. Anan'ev, I. F. Balashov, and A. A. Mak. 

Akademna Nauk SSSR, Doklady , vol. 166, Feb. 1, 1966, p. 825-828. 

9 refs. In Russian. 

Analysis of single-pulse operation of lasers, taking into account 
the process of energy storage in the active medium. It is found that 
the amplification effect of spontaneous emission is very great in the 
case of four - level active media and that the maximum powe r is limited 
precisely by this factor. In the case of a three -level active medium 
the main factor limiting the maximum radiation power for the given 
laser parameters is found to be brightening of the active medium. 

A.B.K. 


A66-23716 

CW MEASUREMENT OF THE OPTICAL NONLINEAJUTY OF 
AMMONIUM DIHYDROGEN PHOSPHATE. 

G. E. Francois (Stanford University, Dept, of Electrical Engineering, 
Stanford, Calif. ). 

Physical Review, 2nd Scries, vol. 14 3, Mar. 11, 1966, p. 597-600. 

17 refs. 

Contracts No. AF 49(6 38)-1525; No. AF 33(657)-11144. 

We have measured the value of the element d^ of the nonlinear 
dielectric tensor of ammonium dihydrogen phosphate for the doubling 
of the 6328- A line of the He-Ne laser, Two measurements were 
made. The first used a collimated single-transverse-mode laser 
beam (focal spot radius « 0. 2 cm) containing several longitudinal 
modes. The second used a weakly focused single-mode and single- 
frequency laser (focal spot radius « 0, 03 cm). In both experiments 
the crystal was slowly rotated through the index-matching angle. 

The value of dj^ obtained by either method is 1. 36 x 10” 9(± 12%) in 
cgs esu. The experiments also verify the factor (2n-l)/n for the 
enhancement of second-harmonic generation when n independent 
longitudinal modes are present. (Author) 


A 66-23731 # 

COMMENTS ON BEAM MASER TYPE SPECTROMETERS USING 
COHERENTLY RADIATING STATES. 

D. C. Laine (Keele, University, Dept, of Physics, Keele, Staffs. , 
England). 

Physical Society, Proceedings, voL 87, Mar. 1966, p. 855-857. 

16 refs. 

It is pointed out that the technique used by Dicke and Romer of 
pulse excitation of a volume of gas to a coherently radiating state 
can be applied to high- resolution spectroscopy using molecular 
beams. A two-cavity maser -like system without a state separator 
is proposed, where the molecular beam is polarized by a pump 
field in the first cavity and the coherent spontaneous emission 
radiated in a second pick-up cavity detected by a superheterodyne 
receiver. (Author) 
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A66-237S9 

USING PHOTOMULTIPLIERS FOR LASER RANGING, 

Jack Rogers. 

Electronic Industries, voL 25, Mar. 1966, p. 72, 73. 

Study of the use of digital counting methods in laser rangefinders 
to find range. A laser rangefinder facility is described and illustrated 
schematically, and its operation is explained. The photomultiplier 
tube (PMT), dynode biasing, effective photocathode diameter, and 
the output coupling circuit are discussed. A schematic diagram is 
given of the equivalent hf output circuit for the photomultiplier tube. 

B» Be 


A66-23778 * 

LASER RADIATION FIELD FOCUSED BY REAL SYSTEMS [POLE 
LAZERNOGO IZLUCHENIIA, SFOKUSIROVANNOE REAL'NYMI 
SISTEMAMI], 

B. La. ZelMovich and N. F. Pilipetskii (Moskovskii Gosudarstvennyi 
Universitet, Moscow, USSR). 

Radiofizika , vol. 9, no. 1, 1966, p. 95-101. 10 refs. In Russian. 

Calculation of the absolute value of the spatial amplitude of the 
field of an ideally parallel laser beam focused by optical systems 
with spherical aberration. Expressions are derived to determine 
a laser radiation field with high, arbitrary aberration, dismissing 
the vectorial character of the electromagnetic field. For a given 
beam diameter and a given lens, the existence of an optimum focal 
length with a maximum local value of the radiation field is suggested. 
The conic length is discussed as a means for producing an extended 
beam filament with a strong field and a stable effective wave vector. 
Vectorial synchronism in nonlinear optics is realized by means of a 
conical lens. V. Z. 


A66-23931 * 

RECENT APPLICATIONS OF LASERS. 

O. S. Heavens (York, University, Dept, of Physics, York, Eng a ). 
British Journal of Applied F^iysics , vol. 17, Mar. 196 , p. 

99 refs. , 

A summary is given of the performances of lasers reported to 
date and an outline is given of some of the techniques which are now 
being applied to the operation of lasers. Some of the less well- 
known methods which have been developed for the control of laser 
systems are discussed. A review is given of progress in the applica- 
tion of lasers in the following fields: amplification, modulation, 
interferometry, diff ractometry , scattering (Brillouin, Raman, and 
Rayleigh), plasma diagnostics , nonlinear optics, high -field effects, 
biology and medicine. While the review is not in any sense com- 
prehensive, it is aimed at giving a representative illustration of the 
areas to which laser techniques can contribute. (Author) 


A66-23946 * 

RED GAS LASER [CZERWONY LASER GAZOWY]. 

F. Kaczmarek, H. Dymaczewski, Z. Bihszczak (Poznan, Uniwer- 
sytet, Katedra Fizyki Doswiadczalnej. Poznan, Poland). 

Postqpy Fizyki, vol. 17, no. 1, 1966, p. 71-79. 12 refs. 

In Polish. 

Brief review of the principles of operation of the He-Ne laser 
(Xs 6328 A). Some Polish-made He-Ne lasers are described. Their 
power outputs, measured as a function of the total gas pressure, the 
He/Ne ratio, and the mirror transmission coefficient, are given. 

The maximum power output obtained from an He-Ne laser was 7 mw. 
Applications of the He-Ne laser in interferometry are illustrated by 
photographs of interference fringes. V. P. 


A 66- 2 3 960 * 

PARAMETER DEPENDENCE OF I. F. VOLTAGE IN OPTICAL 
MIXERS. 

K. S. Cho, H. F. Matare, and A. H. Solomonian (Douglas Aircraft 
Co. , Inc. , Missile and Space Systems Div. , Advance Electronics 
Dept. , Santa Monica, Calif. ). 

International Journal of Electronics, First Series, vol. 19, Dec. 
1965, p. 549-554. 


Study of the parameter dependence of the i. f . voltage while estab- 
lishing the optimum conditions for optical receivers and assessing 
the merit of subcarrier mixing. The results measured are found 
in good agreement with the theory. M. F. 


CADMIUM TELLURIDE LASER WITH ELECTRON EXCITATION. 

V. S. Vavilov and E. L. Nolle (Akademiia Nauk SSSR, Fizicheskii 
Institut, Moscow, USSR). 

(Akade miia Nauk SSSR, Poklady, vol. 164, Sept. 1, 1965, p. 73, 74.) 
Soviet Physics - Doklady, vol. 10, Mar. 1966, p. 827, 828. 10 refs. 

Translation. 

[For abstract see issue 01, page 84. Accession no. A66-1U8BJ 


ILLUMINATION OF A BUBBLE CHAMBER USING A RUBY LASER. 

V. M. Gorbunkov, V. V. Korobkin, and A. M. Leontovich (Akademiia 
Nauk SSSR, Fizicheskii Institut, Moskovskii Fiziko-Tekhnicheskii 
Institut, Mob cow, USSR). 

(Akade miia Nauk SSSR, Doklady, vol. 164, Sept. 1, 1965. p. 75-77.) 
Soviet Physics - Doklady, vol. 10, Mar. 1966, p. 829-831. 8 refs. 

Translation. 

[For abstract see issue 01, page 84, Accession no. A66-11189] 


CONTINUOUS OPERATION OF A GaAs INJECTION LASER COOLED 
BY A FLOW OF GASEOUS HELIUM. 

M. N. Zargar'iants , A. A. Kiselev, O. D. Kropotova. L. N. 
Kurbatov, Iu. M. Liustrov, V. V- Sigriianskii, I. 1- Taubkin, and 
I. P. Shestopalova. 

(Akademiia Nauk SSSR, Doklady, vol. 164, Sept. 1, 1965, p. 78, 79.) 
Soviet Physics - Doklady , vol. 10, Mar. 1966, p. 832, 833. 
Translation. 

[For abstract see issue 01, page 84, Accession no. A66-U190] 


A66-24124 

THE OPTICALLY PUMPED RUBIDIUM MASER. 

P. Davidovits (Yale University, Dept, of Applied Science and 
Engineering, New Haven, Conn. ) and R. Novick (Columbia Univer- 
sity, Columbia Radiation Laboratory, New York, N.Y.). 

IEEE, Proceedings, vol. 54, Feb. 1966, p. 155-170. 63 refs. 

Contracts No. DA-28-043-AMC-00099(E): No. Nonr-4259(10). 

Description of the physical principles and construction of an 
optically pumped rubidium maser oscillator which is small and 
simple enough to be considered as a replacement for crystal oscil- 
lators. The maser consists of a microwave cavity filled with Rb»7 
vapor and nitrogen gas; its power output is 10-10 W att. The effectB 
of optical pumping, buffer gas, and temperature on the maser are 
discussed, and experimental results are given. The short-term 
stability for observation times of about 1 sec is expected to be about 
one part in 10*2, The long-term stability is expected to be com- 
parable to that obtained in the passive rubidium standard. It is 
claimed that the long-term stability can be improved by using the 
rubidium maser as a flywheel for an atomic beam frequency standard. 


THE SPECIFICATION OF OSCILLATOR CHARACTERISTICS FROM 
MEASUREMENTS MADE IN THE FREQUENCY DOMAIN. 

R. Vessot, L. Mueller, and J. Vanier (Varian Associates, 

Beverly, Mass. ). 

IEEE, Proceedings, vol. 54. Feb. 1966, p. 199-207. 18 refs. 

Contract No. NAS 8-2604. 

A cross -correlation technique for measuring the very short- 
term (milliseconds to seconds) properties of stable oscillators is 
described. Time -dependent functions representing signals from two 
separate oscillators are led to a function multiplier where the 
instantaneous product of the functions is made. The oscillators are 
either set to a given phase relation or allowed a small relative drift 
so that a slow beat frequency is observed. Short-term fluctuations 
superimposed upon the slow beat signal from the multiplier output 
will represent the instantaneous phase difference between the oscil- 
lators when the inputs are in quadrature. When the inputs are in and 
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out of phase, the fluctuations represent amplitude fluctuations. The 
time averaging function is determined by a filter having a rectangular 
pass band from nearly zero frequency to a cutoff frequency V Q . The 
mean square frequency deviation measured in a bandwidth ui is ob- 
tained by differentiating, filtering, squaring, and averaging the 
signal from the function multiplier data being taken when the input 
signals are in quadrature. Mean square averages of amplitude and 
phase averaged over various bandwidths n« c may be obtained by by- 
passing the differentiator. Sample data from measurements on 
hydrogen masers are presented, and the effect of thermal noise is 
seen to be the major factor limiting the short-term frequency 
stability of the signals. (Author) 


A66-24 1 30 

STATISTICS OF ATOMIC FREQUENCY STANDARDS. 

David W. Allan (National Bureau of Standards, Boulder, Colo.). 
IEEE, Proceedings , vol. 54, Feb. 1966, p. 221-230. 12 refs. 

A theoretical development is presented which results in a 
relationship between the expectation value of the standard deviation 
of the frequency fluctuations for any finite number of data samples 
and the infinite time average value of the standard deviation, which 
provides an invariant measure of an important quality factor of a 
frequency standard. A practical and straightforward method of 
determining the power spectral density of the frequency fluctuations 
from the variance of the frequency fluctuations, the sampling time, 
the number of samples taken, and the dependence on system band- 
width is also developed. Additional insight is also given into some 
of the problems that arise from the presence of "flicker noise" 
(spectrum proportional to |o)| _1 ) modulation of the frequency of an 
oscillator. The theory is applied in classifying the types of noise 
on the signals of frequency standards made available at NBS, 

Boulder Laboratories, such as: masers (both H and N l5 H 3 ), the 
cesium beam frequency standard employed as the U.S. Frequency 
Standard, and rubidium gas cells. "Flicker noise" frequency 
modulation was not observed on the signals of masers for sampling 
times ranging from 0.1 sec to 4 hr. In a comparison between the 
NBS hydrogen maser and the NBS III cesium beam, uncorrelated 
random noise was observed on the frequency fluctuation? for sampling 
times extending to 4 hr; the fractional standard devi if the 
frequency fluctuations were as low as 5 parts in 10^. (Author) 


A66-24145 

A DIRECT FREQUENCY COMPARISON OF HYDROGEN MASERS 
IN SEPARATE LABORATORIES BY CONCURRENT MONITORING 
OF LORAN C SIGNALS. 

R. Vessot, L. Mueller, H. Peters, J. Varner (Varian Associates , 
Beverly, Mass.), D. Kleppner, and B. Mathur (Harvard University, 
Cambridge, Mass.). 

IEEE, Proceedings, vol. 54, Feb. 1966, p. 303, 304. 

NSF-NASA -supported research. 

Method for testing the absolute frequency reproducibility of an 
atomic hydrogen maser by comparing two masers operating in dif- 
ferent -laboratories under different conditions. The masers differed 
m many respects, such as technique of wall coating, storage -bulb 
size, and vacuum-system design; one was operated by a group in 
Beverly, Mass., and one by a group in Cambridge , Mass. The 
comparison was made by simultaneously monitoring the Loran C 
signal from Nantucket Island, Mass., during the period from 0000 
to 2400 EST, Nov. 11, 1964. Both groups made a determination of 
the apparent frequency of the hydrogen masers in terms of the Loran 
C 100 -kc signal. Corrections were made to the measured maser 
frequencies to refer the operation to given conditions; (1) magnetic 
field - zero, (2) temperature - 40°C, (3) wall shift - F. E. P. Teflon 
in a 5. 7 -in. -diam bulb, (4) cavity mistuning - zero. The results 
of the measurements made at the two laboratories differ by 0.0013 
cps - about one part in 10 12 . It is considered that this represents 
good agreement and that within the resolution of the experiment 
there is no significant difference between the masers. R. A. F. 

A66-241 53 

A BALANCED MIXER FOR OPTICAL HETERODYNING - THE 
MAGIC T OPTICAL MIXER. 


Tom Waite (North American Aviation, Inc., Autonetics Div. , 
Anaheim, Calif. ). 

IEEE, Proceedings , vol. 54, Feb. 1966, p. 334, 335. 13 refs. 

Demonstration of the possibility of obtaining balanced mixer 
action while heterodyning at optical frequencies, by using Magic-T 
configurations. It is shown that if a beamsplitter is designed to 
work as a short, lqssless interferometer, the required phase dif- 
ferences and balanced mixer action will occur automatically - 
independent of wavelength, polarization, angle of incidence, beam- 
splitter structure , and composition. R.A.F. 


A66-24224 # 

EFFECT OF A LONGITUDINAL MAGNETIC FIELD ON THE PER- 
FORMANCE OF A HE UUM-NEON LASER WITH A WAVELENGTH 
OF 0. 6328 fA [VUIANIE PRODOL'NOGO MAGNITNOGO POUA NA 
RABOTU GELII-NEONOVOGO LAZERA S DLINOI VOLNY IZLU- 
CHENIIA X = 0. 6328 MK]. 

D. K. Terekhin and S. A. Fridrikhov (Leningradskii Politekhni- 
cheskii Institut, Leningrad, USSR). 

Zhurnal Tekhnicheskoi Fiziki , vol. 36, Feb. 1966, p. 394-397. 

8 refs. In Russian. 

Experimental study of the effect of a longitudinal magnetic field, 
varied from 0 to 2000 oe, on the nature of the gas discharge, the 
Zeeman effect, and the Faraday effect in an He-Ne plasma. Various 
theories are considered that seek to explain the observed initial 
stimulation of radiation at 0. 6328/i, followed by a decline and final 
complete emission breakdown. V.Z. 


A 66-243 1 2 

A NEW TYPE OF SUPERCONDUCTING MAGNET FOR TRAVELING - 
WAVE MASERS. 

B. J. Walker (Department of Defense, Washington, D.C.). 

IEEE, Proceedings , vol. 54, Jan. 1966, p. 96, 97. 

Description of an experimental model of a new type of super- 
conducting magnet designed primarily for use with traveling -wave 
masers. The magnet is claimed to be lighter in weight and easier 
to fabricate than the more conventional gap-shielded, cyclotron- 
type magnet. The gap-shielded magnet utilizes a relatively heavy 
ferromagnetic symmetrical return path and a superconducting shield 
to prevent fringing in the air gap. The magnet presently described 
eliminates the ferromagnetic return path but includes a superconduct- 
ing shield to obtain the required spatial homogeneity in the air gap. 

A cross-sectional sketch and a photograph of the device are included. 
The shield is an Nb-Ti alloy about 0.030 in. thick; two pieces of 
1/16 -in. thick aluminum plate serve as backing for the Nb-Ti sheets, 
and each polepiece is wound with 800 turns of 0.005-in. -diam Nb-25% 
Zr wire coated with 0.001 -in. thick copper and 0. 001-in, nylon. It 
is found that spatial homogeneity of the magnetic field in the air gap 
is quite good. A recently developed, wide tuning range L-band 
traveling -wave maser has been operated in the magnet. M. L. 


A 66-24395 

BACKSCATTERING FROM THE UPPER ATMOSPHERE (75-160 KM) 
DETECTED BY OPTICAL RADAR. 

P. D. McCormick, S. K. Poultney, U. Van Wijk, C. O. Alley, 

R. T. Bettinger (Maryland, University, Dept, of Physics and 
Astronomy, College Park. Md. ), and J. A. Perschy (Johns 
Hopkins University, Applied Physics Laboratory, Silver Spring, 
Md.). 

Nature , vol. 209, Feb. 19. 1966, p. 798, 799. 

Grant No. WBG-4-FY-64; ARPA Grant No. SD-101; Grant No. 

NCR -21- 002 -022; Contract No. NObsr-72710. 

Experimental study of backscattering from the upper atmo- 
sphere (75 to 160 km) using an optical radar system. The optical 
radar consists of a Korad K-2Q ruby laser capable of producing 
• ingle, pulses of 6 to 10 joules at 6943 A with a width of 10 nsec and 
a beam divergence of no more than 10 milliradians . Results are 
presented based on measurements made at College Park, Mcf. 

(76° 57' W., 39° N. ), while looking at the zenith. A 20-in. Broken 
Cassegrain with a 300-in. effective focal length was used. Although 
a more detailed investigation is proceeding, preliminary findings 
•eem to indicate rough agreement with those of Fiocco and Smullin, 
who suggested micrometeorites as a source of the echoes. The 
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return signal, when averaged over several hours, tends to become 
relatively smooth, and it would therefore seem that the altitudes 
of the scattering layers, if they exist, fluctuate rapidly with time. 

M.L. 


FOCUSED ENERGY TECHNIQUES FOR JOINING - INCLUDING 
LASER WELDING. 

Maurice Nelles (Westinghouse Electric Corp. , Atomic, Defense 
and Space Group, Aerospace Div. , Baltimore, Md. }. 

American Society of Tool and Ma nufacturing Engineers,, and 
American Society for Metals, Wester n Metal and Tool Conference , 
Los Angeles. Calif. , Mar. 7-11, 1966. Pre print AP66 - 718. 5 p. 

Members, $0. 75; nonmembe rs, $1.00. 

Discussion of focused energy techniques for joining, including 
most of the techniques created and developed during the past twenty 
years. Developments of diffusion bonding methods, including ultra- 
sonic bonding, are the principal exceptions. Emphasis is placed on 
lasers because their application to manufacturing joining technology 
is not so well defined as for electron beams. Recent innovations in 
electron beam technology are considered as well as new develop- 
ments in the use of focused plasma beams. M.M. 


SELECTING A LASER WELDER FOR PRODUCTION MICRO - 
WELDING. 

Lester J. Martin (Hughes Aircraft Co., Advanced Technology 
Group, Materials and Processes Section). 

American Society of Tool and Manufacturing Engineers, and 
American Society for Metals, Western Me tal and Tool Conference, 
L os Angeles. Calif., Mar. 7-11, 1966. Preprint MM6 6 - 707. 8 p. 

10 refs. 

Members, $0. 75; nonmembers, $1.00. 

Discussion of the practicality of using laser welding for small 
microwelds on a production basis. Features and considerations of 
laser welders are discussed to give the design and process engineer 
a starting basis on which to select a machine to meet production 
requirements. 


AM-24455 * 

ASYMMETRY IN THE EXC!~ ION OF OSCILLATION MODES IN 
SEMICONDUCTOR LA r .oIMMETRUA V ^ 7BUZHDENIIA 

TIPOV KO MBA* : . PROVODNIKOVYK i LAZERAKH]. 

O N Kr; ‘ : l i n - ■ J ... v . Uspenskii (Akademiia Nauk SSSR, 

Fizicne skii Institut, Moscow, USSR). 

Fizika Tverdogo Tela, vol. 8, Feb. 1966, p. 511-514. In Russian. 

Analysis of the excitation of axial oscillation modes in semi- 
conductor lasers, on the basis of the rate equations for the chemical 
potentials of the carriers and the number of photons. Allowance is 
made for the change in the amplification factor and its spectral shape 
as a function of the degree of inversion. It is shown that this depen- 
dence leads to asymmetric excitation of axial modes of oscillation; 
for some semiconductor parameters, the asymmetry may be only 
slight. V.P. 


A66-24498 * 

SOME APPLICATIONS OF THE LASER AS AN ATMOSPHERIC 
PROBE. 

Frank W. Gibson (USAF, Office of Aerospace Research, Cambridge 
Research Laboratories, Aerospace Instrumentation Laboratory, 
Bedford, Mass.). 

American Meteorological Society and American Institute of Aero - 
nautics and Astronautics, Conference on Aerospace Meteorology, 

Los Angeles, Calif., Mar. 28 - 31, 1966, Paper 66-374. 16 p. 9 refs. 

Members, $0.75; nonmembers, $1.50. 

Investigations are being conducted to determine the possibility 
of detecting clear air turbulence (CAT) with laser optical radars. 
Experiments in the laboratory and afield have shown evidence of 


variations in particle concentrations, but no positive identification 
of turbulence or correlates of rough flying have been made. The 
feasibility of measuring wind velocity components with a laser Doppler 
radar is being examined. Provided sufficient aerosol scattering is 
available, spectral frequency analysis should give a more direct 
measurement of turbulence. A laser searchlight technique has been 
used to measure atroospfaeri'* density vertically up to 60 km. The 
method uses Rayleigh scattering theory to deduce the molecular 
number density from the number of backscattered photons detected. 

(Author) 


A66-24559 

PARAMETRIC INTERACTIONS OF OPTICAL MODES. 

Amnon Yariv (California Institute of Technology, Div. of Engineering 
and Applied Science, Pasadena, Calif.). 

IEEE Journal of Quantum Electronics , vol. QE-2, Feb. 1966, 
p. 30-37. 24 refs. 

Contract No. AF 33(6l5)-2800. 

Derivation of the equations of motion governing the interaction 
of optical modes in the presence of time -varying parameters. A 
formalism of normal modes which results in concise and symmetric 
formulation of the problem is developed. Two general types of 
modulation are considered - modulation of the dielectric constant 
and modulation of the losses. Some well-known cases, such as 
parametric oscillation and internal mode -locking in laser oscillators 
are treated, and some new interactions involving loss modulation 
and dielectric modulation in the presence of negative losses are con- 
sidered. R-A.F. 


ANALYSIS OF THE UNIFORM RATE EQUATION MODEL OF LASER 
DYNAMICS. 

Thomas J. Menne (McDonnell Aircraft Corp., St. Louis, Mo.). 

IEEE Journal of Quantum Electronics, voL QE-2, Feb. 1966, 
p. 38-44. 24 refs. 

The spatially independent laser rate equation model is general- 
ized to include multimode effects, and it is also shown that the 
same description of laser behavior as provided by the single-mode 
model results. Analytical expressions for the steady-state values 
of the variables in all modes are derived. It is shown that a singu- 
larity at the oscillation threshold exists in the steady-state equations 
which is responsible for the laser action. It is further demonstrated 
that the inverted population and the photon density in off-axis modes 
saturates above threshold, whereas the photon density in the primary 
mode increases with pump rate above threshold. The exact time- 
dependent solutions are determined numerically, ~nd it was found 
that the spiking separation and decay time could change by more than 
50% of their values at the start of laser emission to the region of 
steady-state oscillation, even when the pump is assumed to be time 
independent. The linearized expressions for the spiking parameters 
are, therefore, inadequate - despite their frequent use - to describe 
phenomena appearing in the early portions of the spiking trace. A 
comparison with five experimental cases is also made. It was found 
that this model, with all modes included, provides no improvement 
over the single mode model, and cannot account for the irregular 
or undamped spiking or even the multimode oscillations observed 
experimentally. (Author) 


A66-24562 

EFFECT OF SPATIAL DEPENDENCE IN THE SINGLE -MODE 
LASER RATE EQUATIONS. 

T. J. Menne and F. J. Rosenbaum (McDonnell Aircraft Corp. , 
St. Louis, Mo.). 


tttttv nf Dnantim Electronics. 


i nc 




p. 47-49. 10 refs. 

Determination of the steady -state value of the inverted popula- 
tion, power output, threshold behavior, and spiking characteristics 
for a single -mode laser when the radiation intensity has spatial 
dependence. It is found that the nonuniform population difference at 
the nodes of the radiation field and the output power exceed the values 
obtained above threshold in the case of a uniform intensity; the other 
quantities are unchanged. R.A. 
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A 66-24568 

MODEL OF INTERACTING RADIATION AND MATTER III 
MULTIMODE GAS LASERS. ' 

Charles R. Willis (Boston University, Boston, Mass. ). 

Journal of Mathematical Phy 51CS , vol. 7, Feb. 1966, p 404-412 
5 refs. * 


USAF- sponsored research. 

We extend the investigation of the long-time behavior of a model 
consisting of N two-level atoms interacting with a single electro- 

We g * n h etlC ,n i,y m ° de ‘° inClUde lnteraction with ™ny cavity modes. 
We show that, as a consequence of the coupling between radiation 
modes produced by spatial density variations of the populate inver- 
s.on, there is no strictly stationary state possible for multimode 

rin d, 101- ,7 ever We ° btain a stat * onar y state by neglecting the 
rapidly oscillating terms. The steady-state population inversion 
xs then a solution of an eigenvalue problem. The eigenvalue deter- 
minate is a function of the number of modes and the coupling 
between mode, in addition to the usual dependence on frequencies 
and relaxation time.. We explicitly solve for the unique eigenvalue 
in special cases. The corresponding eigenvector gives the steady- 
state mode intensity ratios. The absolute values of the steady-state 
intensities are determined by the energy conservation equation 
generalized to include pumping and dissipation. We also calculate 
the steady- state frequency shifts for each mode. The mode fre- 
quency shifts are practically independent of each other and have the 
same functional form as the single-mode frequency shifts. (Author) 


A 66-248 81 * 

^mo^ IMINATI0N ° F AXIAL MODES IN A LASER WITH EXTERNAL 
MIRRORS [DISKRIMINATSIIA AKSIAL'NYKH TIPOV KOLEBANII V 
LAZERES VNESHNIMI ZERKALAMI]. 

V. I. Malyshev and A. S. Markin (Akademiia Nauk SSSR, Fizicheskii 
Institut, Moscow, USSR). 

Zhurna l Eksperimental 'noi i T eorcticheskoi Fi 2 iki. vol 50 
Feb. 1966. p . 339-342. 8 refs. In Russian. 

Investigation of the dependence of the beat frequency of the axial 
modes of a neodymium laser on the distance between the mirrors 
and the position of the neodymium rod within the resonator. It is 
shown that the beat frequency vanes with a variation in the position 
of the neodymium rod. The observed phenomenon is attributed to 
discrimination of axial modes due to variation of the parameters of 
the complex resonator formed by the external mirrors and the ends 
of the neodymium rod. A B K 


A 66- 24884 * 

PULSED INDUCED EMISSION IN A HYDROGEN-BEAM LASER 
[IMPUL'SNOE INDUTSIROVANNOE IZLUCHENIE V KVANTOVOM 
GENERATORE NA PUCHKE ATOMOV VODORODA]. 

G. M. Strakhovskii and A. V. Uspenskii (Akademiia Nauk SSSR, 
Fizicheskii Institut, Moscow, USSR), 

Zhurnal Eksperime ntal 'noi i Teoretiches koi Fiziki. vol 50 
Feb. 1966, p. 372-375. In Russian. 

Consideration of pulsed induced emission in a hydrogen-beam 
laser for the case of two relaxation times. It is shown that if a 
number of conditions are met, the polarization excited in the laser 
by the pumping pulse is determined only by the number of active 
particles in the resonator, while the damping of the induced signal 
occurs according to an exponential law with the exponent 1/T ? , 
where T 2 is the longitudinal relaxation time. A B K 


A 66- 24885 # 

om P J21 DENCE 0F THE SESSION INTENSITY OF A GAS LASER 
POLIA j 1 OAZOVOM UZERA OT V b^GNITNC^ ENSI V 

Nauk SSSR ' F “ iko - 
r,r - -• 5o - 

Consideration of the deoenderirp nf s-v. 
gas laser on the longitudinal and Transit emiS8l<>n in * e " 3i,y ° £ a 
proposed simplified model the area of the h* I* 1 * 8 / 1 ®* 10 flelds - In the 
fication line is found to be proportional to U, “ , ‘ n amp “' 

the emission intensity 


field and also when the Zeeman level splitting is equal to the resonator 
•toning. It is further shown that a minimum intensity may also 
occur in a transverse magnetic field when the Zeeman splitting is 
equal to twice the resonator detuning. The intensity minima are 
interpre ed as being the result of merg.ng of the holes in die ampli- 
* * . llne ‘ 11 18 found that a nonmonotonic dependence of the gen- 

eration frequency ori the magnetic field may also occur when the 
holes merge . 

* A.B.K. 


A 66-24887 # 

UVA GAsTK C VO S ppo^fo MECHANISM OF A LUMINOUS DISCHARGE 
gaze] S K VOPROSU ° mekhanizme svetovogo proboia V 

v. A. BaryninandR. V. Khokhlov (Moskovskii Go.udarstvennyi 
Umvers itet, Moscow, USSR). Y 

ghurnal Eksperimental 'noi . Teoreticheskoi Fieiki. vol sn 
Feb. 1966 . p. 472 , 473 . 5 r^~ In Ru.s.an, 

Tb» 1™ a ‘Yt ssion of a « aa discharge mduced by a laser pulse. 

eory of the phenomenqn is revised to account for the photo - 
ionization of molecules excited in collisions with electrons The 
revised version provides a better agreement with experimental re- 

V.Z. 

A 66-24888 * 

verging° r F fa5c^ A J ION ° F OPT1CA1 - harmonics in con- 
BEAMS TEORII generatsii opticheskikh 
GARMONIK V SKHODIASHCHIKHSIA PUCHKAKH]. 

P* A ' Akhmanov > A. P. Sukhorukov, andR. V. Khokhlov (Moskovskii 
Gosudarstvennyi Universitet, Moscow, USSR). 

Zhurnal Eksperimental'noi i Teoreticheskoi Fiziki vol An 
mb, p. 47*1-480. 11 refs. In Russian. 

i„ h D ^ e ‘° pment ° f a consistent theory of nonlinear optical effects 
m bounded beams ci light, using as a basis the method of parabolic 

anrffcT eXt dt ° " 0nh ” ear P roblems - This approach permits 
an effective analysis of nonlinear wave behavior with a first- 

of P L OX se m cond n h aU ° Wante d '" rac "on. The problem of generation 

an cy, r dr r l wave in 

structure of the harmn , Thc lntensjt y an d spatial 

an d experiment is ™ m '" ad ' Fa - a S™n. of theory 

V.z. 


SuSSr " ^ SER tOBRABOTKA 

A. N. Kokora, A. A. Zhukov. V. A. Shala.hov, E. N . Liumarov 

k TZZtu Tt W^ A ' B ' 1Unin Nauchno-I.su’- 

Moscol USSR, 8 ° 1 Te ^ etd ' n ®go Mashinostroeniia, 

^^ d URiA^r iCha,kaia ° brab ° tka F ' b - 

stee/plat^ZYo-S emP ' 8 *° 0btai " PrecUi ° n holaa » »• ^-mm 

g y attected. Data obtained suggest that a koam j 

a local hardening effect. beam 


| O 

CORRELATION FUNCTION OF THE AMPLITUDE AND OF THE 
INTENSITY FLUCTUATION FOR A LASER MODEL NEAR 
THRESHOLD. 


H. Risken (Stuttgart, Technische Hochschule, Institut ftlr theoretische 
und angewandte Physik, Stuttgart, West Germany). 

Zeitschnft fQr Physik, vol. 191, no. 3, 1966, p. 302-312. 7 refs 

Research supported by the Deutsche Forschungsgemeinschaft. 

Calculation of the correlation functions of the amplitude and the 
intensity fluctuation for a laser model in the threshold region.- The 
laser amplitude is treated as a classical random variable obeying 
a Van der Pol equation with a noise term. The correlation functions 
are obtained by using distribution functions evaluated with the aid 
of the Fokker -Planck equation. The lowest eigensolutions of the 
Fokker- Planck equation are obtained approximately by a variational 
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A66-60961 

LASER AND THE LABYRINTH: SOME PRELIMINARY EXPERIMENTS ON 
PIGEONS, 

J. Stable and L. Hogberg (Uppsala U„ Dept, of Otolaryngol, and Dept, of Phys, 
Sweden). 

Act * Oto-Laryngologtea. voi. 60. Oct. 1965. p. 367 ^ 37 * I9.ref*. 

The Inner ears of pigeons were Irradiated by meant of a Q-awftched 
ruby later with an output pulte energy of about 0,3 joule. Atrophy of the 
epithelium and change* in the bony and membranous labyrinth were ob- 
served. The ability of the laser beam to penetrate thin tlices of bone was 
tested. The biological effect of the laser beam seems to be mainly thermal, 
but ultrasonic waves created in the focal spot may contribute. 


A 66- 80011 

LASER IKRADI ANCE LEVELS FOR RETINAL LESIONS. 

Tore Bergquist, Bengt Kleman (Res. Inst, of the Natl. Defence, Phys. Dept., 
Stockholm, Sweden), and Bjorn Tengroth (Sahlgren Hosp. Gothenburg 
S.V„ Univ. Gothenburg, Dept, of Ophthalmol., Sweden). 

Acta Ophthalmologica, vol. 43, 1965, p. 331-349. 22 refs. 

The action of laser radiation on rabbit eyes has been studied with four 
different ruby lasers and two Nd-glass lasers. The output of the lasers varied 
from a burst of pulses with a duration of 650 *s to a single pulae with a 
width of 35 ns. It has been found that with these lasers with widely different 
output characteristics there is a common threshold value in the peak iiradtance 
at which lesions occur. The threshold refers to the irracttance level at which 
minimal lesions start to appear, as observed in an ophthalmoscope im- 
mediately after the irradiation. The threshold value for the peak corneal 
trradiance was about 6 kWcm -2 when the rabbit* eye was in the direct 
beam at a short distance from the laser. This corresponds for ruby lasers to 
a threshold value in the peak retinal irradiance of 170 MWcm** 2 . The results 
from these experiments are in good agreement with the results from a few 
cases of irradiation of human eyes. Various aspects of hasards of laser 
radiation to the human eye are considered. As yet there are relatively few 
papers in the literature dealing with problems concerning hasards to the 
eye of laser radiation. 


A06-6O47O 

THE EFFECT OF LASER RADIATION ON THE RETINAL VASCULATURE: 
ANIMAL AND CUNIC AL STUDIES. 

Ftancts A. L’Espereance, Jr. (Columbia -Presbyterian Med. Center, Inst, of 
Ophthalmol., New York City, N. Y.) 

(AM A, 11 4th Ann. Meeting, New York City, Jun. 20-24, 1965) , 

Ajckfret of Ophthalmology, vol. 74, Dec. 196$, p. 752-759. 12 ref*. 

Experimental evkie nee indicates that the effect of laser radiation on the 
retinal vasculature depends upon the proximity of the pigment epithelium or 
melanocytes to the blood ve sset, the rate of blood flow, the amount of re- 
duced hemoglobin present, and the intensity of the tnetdent beam. Elevated 
areas of neovasculartewton and large retinal angiomata were not effectively 
treated during the one -year study. Most microaneurysm a, a small percentage 
of the flat areas of neovascularization, and retinal angiomata less than two 
diac diameters in site were obliterated by the coagulation effect of laser 
radiation. 


A66-80950 

CHORIORETINAL LESIONS PRODUCED BY LASER ON MONKEYS AND 
RABBITS. 

Raul Santos, and Sadi de Buen (Mexico U. Med. School, Dept, of Htstol. and 
Mex. Registry of Pathol., Mexico City), and Robert K. Abraham (Calif. Coll, 
of Med., Dept, of Surg., Ophthalmol. Sect., Los Angeles). 

American Journal of Ophthalmology . vol. 61, Feb. 1966, p. 230-240. 

Optica Lux and David Michael Eye Found, supported research. 

A ruby laser with a direct ophthalmoscope head was used to produce/ 
chorioretinal lesions in 10 monkeys and 50 rabbits. The energy output varied 
from 0.01 to 0.03 joule. The beam divergence channel from 4.5 to 90 mflli- 
radians^The chorioretinal lesions obtained in monkeys showed a variety of 
intensities and a close similarity to the reactions of human eyes. By control- 
ling the energy output and divergence, it was possible to obtain clinically 
useful lesions. Histologic study showed chorioretinal adhesion with no dis- 
turbance of the vtaeous in lesions of medium intensity. Rabbit eyes proved 
more sensitive; threshold intensities always produced chorioretinal lesions. 
Alteration of the pigment epithelium was a constant finding in all cases. The 
characteristics of the lesion were those of a thermal burn. It was not possible 
to prove any other effect, a has been suggested for high energy lasers. Long- 
range studies are required to rule out late effects. In the selected human cases 
of retinal detachment treated, a follow-up of four months showed that satis- 
factory results were obtained. 
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gain COEFFICIENTS AND MEASUREMENTS IN LASER 

AMPLIFIER, ANO SOLID STATE LASER MATERIALS 

QR-6 N65-14465 

FEASIBILITY OF SEMICONDUCTOR LASER AMPLIFIER 
RADC-TDR-64-364 N65-15881 

GAS LASER, EXTERNAL SHUTTER TRIGGER CONTROL, 

MEDIUM POWER LASER, Q-SWITCHING, AND AMPLIFIER 
FOR GEODETIC AND LUNAR SURVEYING 

AFCRL-65— 196 N65-27084 

QUANTUM STATISTICAL PROCEDURE FOR STUDYING 
INTERACTING RADIATION FIELD APPLIED TO MODEL 
LASER OPERATING AS LINEAR AMPLIFIER 
RM-45i6-PR N65— 27655 

REGENERATIVE RUBY LASER AMPLIFIERS AT LIQUID 
NITROGEN TEMPERATURES 

ECO" - 2575 N65-35642 

N EC MASER AMPLIFIER FOR RADIO ASTRONOMICAL 
OBSERVATION OF CYGNUS A, TAURUS A AND ORION 

AND OMEGA NEBULAS A66-I5365 

GROWTH OF WAVES IN PULSED LASER AMPLIFIER 
CALCULATED USING QUASI ONE-DIMENSIONAL MODEL - 
AMPLIFICATION OF EXTERNALLY IMPRESSED AND 
SPONTANEOUSLY EMITTED WAVES 

AVCO— EVERETT RES- REPT.-233 N66-10972 

SOLID STATE LASER AMPLIFIER STRUCTURES 

QPR “ 8 N66— 12048 

HIGH POWER LASER AMPLIFIER FOR OPTICAL RADAR 
TRANSMITTER - SPACE SURVEILLANCE SYSTEM 
EOS-5550— Q— 1 N66-12355 

amplifier design 

MULTIPLE REFLECTION THEORY APPLIED TO REGENERATIVE 
LASER AMPLIFIER DESIGN 

ECOM-2531 N65-19166 

SUPERCONDUCTING MAGNET FOR VARIABLE BANDWIDTH 
TRAVELING WAVE MASERS, NOTING AMPLIFIER BANDWIDTH 
INCREASE VIA GAIN REDUCTION A66-21417 

AMPLITUDE MODULATION 

SELF-PULSED MODULATION MODE STABILIZATION OF TWO- 
LEVEL MASER BY AMPLITUDE CONTROL AND NEGATIVE 
FEEDBACK A65-14144 

SELF-PULSED MODULATION MODE STABILIZATION OF TWO- 
LEVEL MASER BY AMPLITUDE CONTROL AND NEGATIVE 
FEEDBACK A65-24019 

CAVITY TUNING OF AMMONIA MASERS BY PRESSURE AND 
ZEEMAN EFFECT MODULATION N65-26684 

HELIUM-NEON GAS LASERS, DISCUSSING AMPLITUDE 
VARIATION SUPPRESSION TECHNIQUE 

A66-16670 

ANALOG COMPUTER 

OPTICAL ANALOG COMPUTER TRANSPOSING VARIABLE 


INPUTS INTO SPATIAL DIMENSIONS, USING LASER AS 
LIGHT SOURCE FOR ANTENNA MODELING AND SPECTRUM 
ANALYSIS A65-33770 

ANGULAR DISTRIBUTION 

MEASUREMENT OF RADIATION PATTERN OF RUBY LASER 
EMISSION FOR VARIOUS RESONATORS AND OPERATING 
REGIMES, NOTING LASER EFFECT ON ANGULAR HALF-WIDTH 

VALUES A66-22028 

ANIMAL STUDY 

CHEMICAL PUMPING OF LASERS - EYE DAMAGE IN 
MONKEYS FROM LASER IRRADIATION 

U-*259 N66— 13799 

ANISOTROPIC MATERIAL 

TWO POLARIZATION EIGENSTATES OCCURRING 
REPETITIVELY IN MULTIPLE PASS INTERFEROMETER 
CONTAINING ANISOTROPIC ELEMENTS, WITH PLANAR LASER 

E * A " PEE A65-21662 

ANNEALING 

GROWTH AND ANNEALING OF OPTICAL MASER CRYSTALS AND 
SPECTROSCOPIC EVALUATION OF NEODYMIUM-DOPED 
GLASSES 

PE-TR-8110 N66-17007 

ANTENNA ARRAY 

LOW FREQUENCY MAGNETIC FIELD SENSOR - PROTON 
MASER ANTENNA DESIGN CONSTRUCTION AND 
PERFORMANCE 

RADC-TR-64-567 N65-32211 

ANTIRADIATION DRUG 

RADIATION PROTECTIVE DRUGS, XENON AND HELIUM- 
XENON LASERS, HELIUM-NEON LASER WITH SILVER ANO 
DIELECTRIC COATINGS, AND TRANSISTOR CIRCUITS 
JPRS-29200 N65-20134 

ARGON 

I R LASER ACTION IN ARGON II BETWEEN 1 ANO 2 
MICRONS AND IN 6000 TO 7000 ANGSTROM RANGE 

A65-I7207 

TRANSITION PROBABILITIES FOR AR II LASER LINES 
COMPARED WITH PREVIOUS THEORETICAL AND 
EXPERIMENTAL DATA A65-29799 

BREAKDOWN OF ARGON BY NEODYMIUM AND RUBY LASER 
PULSES 

REPT.-1935-I N65-22072 

HIGH POWER MERCURY LASER OPERATIONS IN KRYPTON AND 

ARGON AS FUNCTION OF MAGNETIC FIELD 

CPR— 2 N65-22323 

FLUORESCENT ORGANIC LASER DEVELOPMENT - THETA 
PINCH ARGON LAMP MEASUREMENTS 

CR “ 7 N65-25966 

RAYLEIGH SCATTERING USING LASER LIGHT FOR 
DETERMINATION OF SCATTERING DENSITY OF ARGON, 
DXYGEN, AND NITROGEN 

R_13S N65-26127 

IONIZATION PHENOMENA IN ARGON DUE TO LASER 
RADIATION BY MEASURING ELECTRON DENSITY AND ENERGY 
AS TIME FUNCTION AFTER LASER PULSE INITIATION AT 
DIFFERENT GAS PRESSURES AND PREIONIZED CONDITIONS 
AIAA PAPER 66-176 A66-2I690 

ARC-TUBE CONSTRUCTED FOR COOLING ARGON ION 
LASER - DISCHARGE TUBE 

GE/EE/65-1 N66— 14168 

ARGON PLASMA 

OUTPUT SPECTRA OF ARGON ION LASER IN RING 
RESONATOR AND TWO MIRROR RESONATORS 

A66-14904 

LASER INDUCED GAS BREAKDOWN AT HIGH PRESSURES, 
NOTING EFFECT OF PLASMA DENSITY ON INOEX OF 
REFRACTION VIA OPTICAL FREQUENCY RESONANCE 
MEASUREMENT A66-21564 

AROMATIC COMPOUND 

PRODUCTION OF STIMULATED EMISSION IN BLUE-GREEN 
REGION IN ORGANIC DOPANT AND HOST SYSTEM - 
AROMATIC ORGANIC LASER DEVELOPMENT 
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ARSENIC 


SUBJECT INDEX 


AD-613295 N65-25734 

SELECTED FOREIGN SCIENTIFIC ANO TECHNICAL 
LITERATURE ON POTENTIAL THEORY, SEMICONDUCTOR 
LASERS, COMPOSITE PROPELLANTS, AROMATIC, 
POLYESTERS, AND TECTONICS N66-21862 

ARSENIC 

HIGH POWER GALLIUM-ARSENIC INJECTION LASER DIODES 
AD-621649 N66-13744 


MEASUREMENT OF LASER BEAM LIGHT SCATTERED BY 
ATMOSPHERE 

NASA— CR -6 74 98 N65-36393 

UPPER ATMOSPHERIC OBSERVATION USING NORMAL-PULSE 
RUBY LASER TECHNIQUES, PRESENTING HEIGHT 
Cl STR I BUT I ON CURVES OF SCATTERED LIGHT 

A66-13376 

RUBY LASER OPTICAL RADAR DETECTION OF UPPER 
ATMOSPHERIC BACKSCATTER ING A66-24395 


ASTRONOMY 

INVESTIGATIONS IN ASTRONOMY, SOLID STATE PHYSICS, 
OPTICAL MASERS, ATOMIC PHYSICS, AND RADIOACTIVE 
ATOMS FOR ELECTROMAGNETIC APPLICATIONS 
NASA-CR— 7 039 1 N66-17320 


ATMOSPHERIC TURBULENCE 

STATISTICAL DISTRIBUTION 
LOCATION, AMPLITUDE, ETC, 
TURBULENT ATMOSPHERE 


OF ARRIVAL ANGLE, SPOT 
OF LASER BEAM TRAVERSING 
A65-24931 


ELECTRO-OPTICS CONTRIBUTIONS TO OPTICAL ASTRONOMY, 
IMAGE TRANSDUCERS, AND LASER RESEARCH ANO EFFECT 
ON CIVILIAN TECHNOLOGY N66-17721 


DETECTOR AND SOURCE APERATURE DIMENSIONAL CRITERIA 
FOR MAINTAINING LONG RANGE LASER BEAM COHERENCE IN 
TURBULENT AIR A65-28016 


ASTROPHYSICS 

LABORATORY RESEARCH ON LASER EXCITATION IN SULIDS, 
IONIZING RADIATION TRANSMISSION AND PLASMA JETS 
RELATED TO ASTROPHYSICS A65-14678 

ATMOSPHERIC ABSORPTION 

ABSORPTION OF 3-39 MICRON HELIUM-NEON LASER 
EMISSION BY METHANE IN ATMOSPHERE 

A65-I6362 


ATMOSPHERIC TURBULENCE EFFECT ON OPERATION OF 
DUAL-POLARIZATION FM LASER COMMUNICATION SYSTEM 


LIFE SUPPORT SYSTEM, FLUID AMPLIFICATION, 

SPALLING, COMMUNICATIONS SATELLITE, MICROWAVE 
APPARATUS, HIGH STRENGTH STEEL, TRACERS* LASERS, 
ATMOSPHERIC TURBULENCE, ANO RESONANCE 
AD-611432 N65-22732 


INTENSE LASER RADIATION PROPAGATION - LASER 
INDUCED GAS BREAKDOWN, PARAMETRIC INTERACTION, 
COHERENCE, ATMOSPHERIC ABSORPTION, OPTICAL 
SOURCE AND INSTRUMENTATION 

AFAL-TR— 65-83 N65-2519I 

ATMOSPHERIC ATTENUATION 

LOW NOISE KA-BAND TRAVELING WAVE MASER AMPLIFIER 
FOR WINDOW AT 8 MM WHERE ATMOSPHERIC ATTENUATION 
IS LOW A65-16565 

HE- NE LASER IR RAOIATION EMISSION ATTENUATED BY 
ATMOSPHERIC METHANE A66-23090 

ATMOSPHERIC COMPOSITION 

OPTICAL RADAR OBSERVATION OF UPPER ATMOSPHERIC 
CONSTITUENTS BY LASER BEAMS, EXAMINING NEW METHODS 
BY RESONANCE SCATTERING OF VARIOUS WAVELENGTHS 

A65-14683 


AIRBORNE LASER-RADAR LIGHT DETECTION AND RANGING 
/ LIDAR/ SYSTEMS APPLIED TO DETECTION OF CLEAR AIR 
TURBULENCE / CAT/ A66-15297 

ATMOSPHERIC TURBULENCE, POWER FLUCTUATION AND 
RADAR DETECTION IN LASER SYSTEMS DESIGN 

A66-17294 


ATMOSPHERICS 

PROPAGATION OF ATMOSPHERICS, RADIATIVE 
RECOMBINATION IN LASERS, RADIATION BELT 
SURROUNDING EARTH, EQUATION FOR LAMINAR BOUNDARY 
LAYER PROBLEMS, AND RARE EARTH SILICIDES 

N66-12644 


SPONTANEOUS EMISSION FROM ATOM INTERACTING WITH 
COHERENT LIGHT WAVE 

AFOSR-65- 1000 N66-12C43 


ATMOSPHERIC CONDITION EFFECT 

ATMOSPHERIC EFFECTS ON LASER ENERGY PROPAGATION - 
LITERATURE SURVEY 

RE-TR-65-3 N65-23622 

COHERENT LIGHT COMMUNICATION SYSTEM FOR ATMOSPHERE 
CONDITION EFFECTS ON FREQUENCY MODULATED LASER 
BEAM 

FR-66-14-37 N66-21774 


HYDROGEN MASER AND CESIUM BEAM TUBE FREQUENCY 
STANDARDS COMPARED A65-16680 

FRECUENCY STANDARDS OF HYDROGEN MASER AND SWISS 

CESIUM ATOMIC BEAM TUBE COMPARED 

A65-16681 

SEPARATION AND FOCUSING OF ATOMIC BEAMS FOR ATOMIC 

HYDROGEN MASERS N65-26679 


ATMOSPHERIC CONDUCTIVITY 

MEASUREMENTS AND LIMITATIONS OF ATMOSPHERIC 
EFFECTS ON LASER PROPAGATION FOR SPACE 
COMMUNICATION 

NASA— CR-67382 N65-35846 

ATMOSPHERIC OENSITY 

LOWER ATMOSPHERIC DENSITY MEASUREMENTS THROUGH 
LIGHT SCATTERING FROM Q-SPOILED RUBY LASER BEAM, 
USING OPTICAL RADAR DETECTOR A66-20398 

ATMOSPHERIC SCATTERING 

FOG EFFECT ON RANGE OF LASER BASED COMMUNICATIONS 
SYSTEMS, PRIMARILY LIGHT ABSORPTION AND 
ATMOSPHERIC SCATTERING A65-15349 

LASER BEAM BEYOND-HORI ZON COMMUNICATION BY MEANS 
OF CLOUD AND HAZE SCATTERING A65-I9596 


ATOMIC BEAM LASERS, PARTICULARY FOR POPULATION 
INVERSION IN LEVELS OF OPTICAL TRANSITION 

A66-10448 

ATOMIC BEAM LASERS, PARTICULARLY FOR POPULATION 
INVERSION IN LEVELS OF OPTICAL TRANSITION 

A66-I331 1 


ATOMIC CLOCK 

STATISTICAL ANALYSIS OF NOISE 
FREQUENCY STANDARDS INCLUDING 


QUALITY OF ATOMIC 
MASERS 

A66-24130 


ATOMIC COLLISION 

LASER OPERATION MODES ARISING 
ATOM ANNIHILATION BY HYDROGEN 


FROM METASTABLE NEON 
AND OXYGEN MOLECULES 
A65-18557 


FOG EFFECT ON RANGE OF LASER BASED COMMUNICATIONS 
SYSTEMS, PRIMARILY LIGHT ABSORPTION AND 
ATMOSPHERIC SCATTERING A65-32353 


LASER OPERATION MODES ARISING FROM METASTABLE 
NEON ATOM ANNIHILATION BY HYDROGEN AND OXYGEN 
MOLECULES A65-27150 


IMAGE FORMING IN ATMOSPHERIC SCATTERING MEDIUM 
WITH 60 NANOSECOND ILLUMINATING PULSE FROM 
Q-SWITCHED RUBY LASER 

AFAL-TR-64-278 N65-25580 


ATOMIC EXCITATION 

CHEMICAL PROCESSES PRODUCING SPECTROSCOPICALLY 
CBSERVABLE POPULATICN INVERSIONS IN ATOMIC OR 
MOLECULAR LASERS A65-20066 
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SUBJECT INDEX 


BEAN-PLASMA AMPLIFIER 


LASER OPERATION PRINCIPLES AND OSCILLATING ELEMENT 
OF LASER RESONATOR A65-31880 

GAS LASER EMISSION SOLUTION BY DETERMINING 
EMISSION FIELD DENSITY DEPENDENCE ON RESONATOR 
PARAMETERS* RELAXATION CHARACTERISTICS AND ATOM 
EXCITATION IN GAS DISCHARGE PLASMA 

A65— 35868 

F M LASER OSCILLATION THEORY DISCUSSING EFFECT OF 
ARBITRARY ATOMIC LINE SHAPE, SATURATION, MODE 
PULLING, POWER OUTPUT, SIDEBAND AMPLITUDE, 
DISTORTION, ETC A66-13954 


BACKSCATTERING OF LASER BEAMS FROM ROUGH ALUMINUM 
AND MAGNESIUM OXIDE SURFACES A66-18930 

RUBY LASER OPTICAL RADAR DETECTION OF UPPER 
ATMOSPHERIC BACKSCATTERING A66-24395 

CONCEPTUAL MODEL OF BACKSCATTERED FIELD OF LASERS 
AND USE FOR ROTATION DETECTION 

GE/EE/65-13 N66-16473 

EARTH ATMOSPHERE PROPERTIES INVESTIGATION BASED ON 

LASER BEAM BACKSCATTERING MEASUREMENTS 

NASA— CR-70 177 N66- 16967 


SOLID STATE LASER SYSTEM, DESCRIBING QUANTUM 
MECHANICAL TREATMENT OF SELF- SUSTAINED OSCILLATION 
FOR ONE MOOE A66-I7817 

FREQUENCY STABILIZATION OF GAS LASERS, USING 
ATOMIC RESONANCE AND INTERFEROMETERS 

A66-18357 

GAS LASER EMISSION SOLUTION BY DETERMINING 
EMISSION FIELO DENSITY DEPENDENCE ON RESONATOR 
PARAMETERS, RELAXATION CHARACTERISTICS AND ATOM 
EXCITATION IN GAS DISCHARGE PLASMA 

A66-19271 

DEGREE OF EXCITATION OF METASTABLE STATE 
DETERMINED, USING LUMINESCENCE SATURATION 
PHENOMENON, CALCULATING POPULATION OF WORKING 
LEVEL OF LASER SUBSTANCE A66-22027 

QUANTUM MECHANICAL NONLINEAR THEORY OF INTENSITY 
AND PHASE FLUCTUATIONS OF HOMOGENEOUSLY BROADENED 
LASER NOISE A66-22466 


BACKWARO WAVE 

FORWARD TRAVELING COHERENT ACOUSTIC WAVE AND 
BACKWARD TRAVELING E LfcL l KUnAGNtT IC WAVE PRODUCES 
IN STIMULATED BRILLOUIN SCATTERING OF INTENSE 
LASER BEAM A65-32745 

BALLOON 

BALLOON-BORNE XENON LIGHT OPTICAL BEACON FOR 
LASER AND OPTICAL TRACKING, AND MISSILE-BORNE 
XENON OPTICAL BEACON FOR OPTICAL TRACKING 
B-3068 N65— 31897 

BALLOON SOUNOING 

RUBY LASER IN OPTICAL RADAR PROBE SYSTEM FOR 
BALLOON SOUNDING OF STRATOSPHERIC AEROSOL 

N65-30205 

BAND PASS FILTER 

TWO-FREQUENCY VOLUME RESONATOR WITH INDEPENDENT 
TUNING WITHIN WIDE FREQUENCY BAND 

A66— 18918 


PULSE EXCITATION OF VOLUME OF GAS TO COHERENTLY 
RADIATING STATE APPLIED TO BEAM MASER SPECTROMETER 

A66-23731 


ATTITUDE INDICATOR 

ROCKET MISSILE ATTITUDE SENSING DURING EARLY 
LAIMCH PHASE USING POLARIZED LASER BEAMS 
TRANSMITTED FROM GROUNO STATION 

A6 5-23619 


8AN0W1DTH 

WIDTH OF LINES EMITTED BY LASER MODELS 
FTD-TT-64-84I N65-142I7 


GAIN AND BANDWIDTH NARROWING IN REGENERATIVE 
HELIUM-XENON LASER AMPLIFIER A66-12308 


BARIUM TITANATE 

OPTICAL PHASE MODULATOR USING FERROELECTRIC 
BARIUM TITANATE CRYSTAL PLATE A66-I0240 


AUREOLE 

FAST PHOTOIONIZATION AUREOLE DETECTION AND CLOUD 
OF CONCENTRATED LONG-LIVED IONIZATION FROM SPARK 
SHOCK WAVE IN LASER BEAM A66-10263 

FAST PHOTO IONIZATION AUREOLE DETECTION AND CLOUD 
OF CONCENTRATED LONG-LIVEO IONIZATION FROM SPARK 
SHOCK WAVE IN LASER BEAM A66-13308 

AUTOMATIC FREQUENCY CONTAIN. 

AUTOMATIC FREQUENCY CONTROL OF LASER LOCAL 
OSCILLATOR FOR HETERODYNE DETECTION OF LASER 
SIGNAL AND USE OF 2,5 GC FREQUENCY OFFSET TO 
PERMIT RETRIEVAL OF MICROWAVE DATA 

A66-14908 


BARIUM ZIRCONATE 

CRYSTAL GROWTH, LATTICE CONSTANT, AND DENSITY OF 
MAGNESIUM POTASSIUM FLUORIDE AND BARIUM 
ZIRCONATE 

AD-623511 N66— 14467 

BEACON 

BALLOON-BORNE XENON LIGHT OPTICAL BEACON FOR 
LASER AND OPTICAL TRACKING, AND MISSILE-BORNE 
XENON OPTICAL BEACON FOR OPTICAL TRACKING 
B— 3068 N65— 31897 

BEACON SATELLITE 

LASER RANGING EXPERIMENTS PERFORMED WITH BEACON 
EXPLORER B A65-21303 


AVALANCHE 

GAS BREAKDOWN BY LASER CAN BE ACCOUNTED FOR BY 
BOTH MICROWAVE BREAKDOWN THEORY AND INVERSE 
BREMSSTRAHLUNG A66-17040 

AVALANCHE RECTIFIER 

MICROWAVE AMPLIFICATION ACHIEVED IN SILICON DIODE 
EXHIBITING MICROPLASMA-FREE AVALANCHE 
MULTIPLICATION A65-19227 

B 

BACKGROUND EFFECT 

BACKGROUND GAS PRESSURE EFFECT ON LASER INDUCED 
ELECTRON EMISSION FROM ZINC AND TANTALUM SURFACES 

A65-15838 

BACKSCATTER 

REDUCTION OF LOCKING FREQUENCY OF RING LASER BY 
MAKING TWO BEAMS ORTHOGONAL A65-19601 

MEASUREMENT OF LASER BEAM LIGHT SCATTERED BY 
ATMOSPHERE 

NASA— CR— 67498 N65-36393 

CROSS SECTION MEASUREMENT FOR ELECTROMAGNETIC 


ACCURATE TRACKING OF BEACON- EXPLORER ORBITING 
OPTICAL REFLECTORS, USING PULSED RUBY LASER BEAMS 

A66— 19902 

BEAM COLUMN 

METHOD FOR PRODUCING COMPACT BEAM FROM ARRAY OF 
LASERS N6 5— 20176 

BEAM CURRENT 

TWO TYPES OF NONLINEAR INTERACTION OF INTENSE 
LASER BEAM WITH DIELECTRIC MEDIUM - NONLINEAR 
DC POLARIZATION AND SUBHARHONICS GENERATION AT 
OPTICAL FREQUENCIES 

AD-618473 N65-33899 

COMPARISON OF HYDROGEN MASER AND OF CESIUM BEAM 
TUBE FREQUENCY STANDARD 

NASA— TN—D— 3292 N66-21698 

BEAM-PLASMA AMPLIFIER 

LINEAR BEAN AND MICROWAVE POWER GENERATION - BEAM- 
CIRCUIT INTERACTION, BASIC CIRCUITS, BEAM-PLASMA 
AMPLIFIER, ANO LASER-STIMULATED THERMIONIC 
EMISSION 

RADC-TR— 65— 22 N65-27099 
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BEAM SNITCHING 


SUBJECT INDEX 


BEAN SNITCHING 

PHOTOGRAPHIC FILM USED FOR QUANTITATIVE 
MEASUREMENTS OF INTENSITY DISTRIBUTION IN Q- 
SNITCHED LASER BEAM A66-14920 

BEAM NAVE GUIDE 

PIEZOELECTRIC ALLY POWERED LASER BEAM WAVEGUIDE FOR 

ELECTRO-OPTICAL ACQUISITION AND TRACKING 

NASA— CR-68B95 N66- 17291 


ELECTRON-PHONON INTERACTIONS, ANO RAMAN 

SCATTERING FROM BIREFRINGENT CRYSTALS 

ML-1277 N65-20038 

EFFECT OF COMPOSITION ON THERMAL EXPANSION 
COEFFICIENT, THERMAL COEFFICIENT OF REFRACTIVE 
INDEX, BIREFRINGENCE, AND STRESS-OPTICAL 
COEFFICIENTS FOR ATHERMAL IZ ING LASER GLASS 
TSR-5 N65-25688 


BENZENE 

STIMULATED RAMAN EFFECT OF BENZENE USING RUBY 
LASER, EXAMINING OUTPUT SPECTRUM, THRESHOLD POWER 
AND EFFICIENCY AT STOKES LINES 

A65-19598 


BESSEL FUNCTION 

HELIUM-NEON GAS DISCHARGE INTENSIFICATION FOR 
6328 A LASER WAVELENGTH, DISCUSSING MEASUREMENT 
TECHNIQUES, GAIN PARAMETERS ANO RESULTS 

A66-18632 


BIBLIOGRAPHY 

LASER BIBLIOGRAPHY / JUNE TO DECEMBER 1964/ 

A65-32749 

APPLICATIONS OF LASERS AND MASERS TO COMMUNICATION 
SYSTEMS, ASTRONOMY, OPTICS, AND METALWORKING - 
BIBLIOGRAPHY 

NASA-SP-7009 N65-25599 

BIBLIOGRAPHY ON LASERS 

LR— 18863 N65-28545 


MICROWAVE PROPERTIES PARTICULARLY LINEWIOTH AND 
MAGNETIC ANISOTROPY IN CALCIUM-VANADIUM BISMUTH 
GARNET, NOTING TWM ISOLATOR A65-24964 

BLOOD CIRCULATION 

RETINAL VASCULATURE OF RABBIT ANO MONKEY AS 
AFFECTED BY LASER IRRADIATION PROXIMITY OF 
PIGMENT EPITHELIUM, BLOOD FLOW, AND AMOUNT OF 
REDUCED HEMOGLOBIN A66-80470 


PULSED RUBY LASER OUTPUT MEASUREMENT BY OPTICAL 
BOLOMETER A65-18017 

OUTPUT POWER OF CW LASER MEASURED BY WIRE 
BOLOMETER IN FORM OF PLANE SINGLE-LAYER SPIRAL AS 
SENSITIVE ELEMENT A66-20364 

BOLTZMANN DISTRIBUTION 

NORMAL BOLTZMANN DISTRIBUTION INVERSION IN 
MOLECULAR BEAM TO OBTAIN EXCESS UPPER ENERGY 
LEVEL POPULATION FOR MASER OSCILLATION 

A65-15801 


SOVIET LASER RESEARCH - BIBLIOGRAPHY 

ATD— P-65-23 N65-28795 

BIBLIOGRAPHY ON BIOLOGICAL EFFECTS AND HAZARDS OF 
LASER RADIAT ION 

T5-1245/3111 N65-33997 


BORATE 

EFFECT OF LASER OPERATION PARAMETERS USING 
NEODYMIUM OOPED BORATE GLASS ON THRESHOLD AND 
OUTPUT ENERGY 


R — 1 74fl 




LASER BIBLIOGRAPHY COVERING DEVICES AND RELATED 
SYSTEMS FOR PERIOD JANUARY- JUNE 1965 

A66-11372 

BIBLIOGRAPHY OF OPEN LITERATURE ON LASERS, 

PART V A66-22876 


BRAGG EQUATION 

PHONON-PHOTON INTERACTIONS IN OPTICAL SOURCES - 
THEORETICAL DESCRIPTION OF BRAGG AND 
RAMAN- NATH SCATTERING CAUSED BY PROPAGATION OF 
PLANE ACOUSTIC WAVE THROUGH LASER BEAM PATH 
AFOSR— 65-2647 N66-22449 


SOLID STATE DEVICES, LASERS, AND MATERIALS SCIENCE 
ABSTRACTS - ANNOTATED BIBLIOGRAPHY 

ESD-TDR-65-318 N66-16745 

BIOINSTRUMENTATION 

RECORDING SAMPLING SYSTEM FOR MEASURING ENERGY 
INCIDENT ON BIOLOGICAL SYSTEM EXPOSED TO LASER 
BEAM A66-17293 


BREMSSTRAHLUNG 

CUT-OFF OF RUBY LASER EMISSION BY PULSED ELECTRON 
ANO BREMSSTRAHLUNG RADIATION, USING ADIABATIC 
TEMPERATURE A66-12447 

GAS BREAKDOWN BY LASER CAN BE ACCOUNTED FOR BY 
BOTH MICROWAVE BREAKDOWN THEORY AND INVERSE 
BREMSSTRAHLUNG A66-17040 


BIOLOGICAL CELL 

EFFECT OF RUBY LASER ENERGY ON GAMMA RADIATED 
HUMAN ADENOCARCINOMA CELLS 

SAM-TR-65-41 N66-11874 

BIOLOGICAL EFFECT 

BIOLOGICAL EFFECTS OF LASER RADIATION AND SAFETY 
RULES FOR PERSONNEL PROTECTION 

NAVTRADEVCEN- IH-I5 N65-14941 


BRILLOUIN EFFECT 

HYPERSONIC WAVES PRODUCED BY BRILLOUIN EFFECT, 
USING METHOD OF TWO INTENSE LIGHT BEAMS 

A65-14874 

ERILLOUIN SCATTERING IN LIQUIDS EXCITED BY HE- NE 
MASER AND OBSERVED BY FABRY- PEROT 
INTERFEROMETER, NOTING ACOUSTIC WAVE VELOCITY AND 
LINE BROADENING A65-15699 


RADIOMETER MASERS, MICROWAVE GENERATION, 

BIOLOGICAL ASPECTS OF MICROWAVES, POLYMERIZATION 
AND OPTIMAL CONTROL 

AD-455792 N65-18884 

BIOLOGICAL EFFECTS OF LASER RADIATION WITH 
REFERENCE TO INTACT ANIMALS, PRIMATE EYES AND SKIN 
AND MALIGNANT TUMORS OF ANIMAL AND HUMAN ORIGIN 

A66-12994 

LASER BEAM USE IN BIOLOGY AND MEDICINE, NOTING 
INTERACTION OF ELECTROMAGNETIC RADIATION WITH 
BIOLOGICAL SYSTEMS, HAZARDS, DIAGNOSTICS, 
THERAPEUTICS, ETC A66-14455 

BIREFRINGENCE 

HIGH POWER LASER BEAM COLL INEARI ZAT ION USING 
BIREFRINGENCE OF UNIAXIAL CALC 1 T E CRYSTAL PRISM 

A65-25828 

MICROWAVE RESEARCH ON ACOUSTIC WAVE AMPLIFICATIONS 
ANO GEOMETRICAL OPTICS, OPTICAL MASERS, 


STIMULATED BRILLOUIN RADIATION IN OFF-AXIS RUBY 
LASER RESONATOR USING CARBON DISULFIDE CELL, 
EXAMINING OUTPUT SPECTRUM A65-16811 


FORWARD TRAVELING COHERENT ACOUSTIC WAVE ANO 
BACKWARD TRAVELING ELECTROMAGNETIC WAVE PRODUCED 


IN STIMULATED BRILLOUIN 
LASER BEAM 

OPTICAL MASER APPLIED TO 

SPECTROSCOPY 

PR-3 

CPTICAL MASER APPLIED TO 
SPECTROSCOPY 
AROD-3922— 13 


SCATTERING OF INTENSE 

A65-32745 

BRILLOUIN SCATTERING 

N65-13790 

BRILLOUIN SCATTERING 

N65-19528 


PARAMETRIC EXCITATION OF ACOUSTIC WAVES IN 
SIMULATED BRILLOUIN SCATTERING 

REPT. -1935-5 N65-29906 


STIMULATED BRILLOUIN SCATTERING OF INTENSE LASER 
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SUBJECT INDEX 


CALCIUM FLUORIDE 


LIGHT WITH BUILD-UP OF COHERENT HYPERSONIC WAVES 
IN LIQUIDS 

NASA— CR— 58214 N65-33710 

BRILLOUIN SCATTERING IN LIQUIDS EXAMINING 
VELOCITY, FREQUENCY AND LIFETIME OF THERMALLY 
EXCITED HYPERSONIC SOUND WAVES, USING LASER LIGHT 
SOURCES A66-12422 

STIMULATED BRILLOUIN AND RAMAN SCATTERING IN 
GASES, OISCUSSING SOUND VELOCITY CALCULATION FROM 
FREQUENCY SHIFT AND ARGON, HYDROGEN AND NITROGEN 

A66- 13961 

MOLECULAR ANISOTROPY OF PROPAGATION OF INTENSE 
LIGHT BEAN, NOTING RAMAN AND BRILLOUIN EFFECTS 

A66— 15106 

BRILLOUIN SCATTERING OF LIGHT BY PHONONS AND 
PHONON MASER IN DERIVATION OF CONSERVATION 
THEOREMS FROM BASIC EQUATIONS A66-18397 

GAS SPECTROSCOPY OF LASER- INDUCED STIMULATED 
BRILLOUIN EFFECT IN HIGH PRESSURE OXYGEN 

A66-23432 

BROADBAND AMPLIFIER 

SOLID STATE MICROWAVE MASER ACTION AT 77.4 DEGREES 
K WITH BROADBANDING TECHNIQUE APPLIED TO INCREASE 
GAIN-BANDWIDTH PRODUCT, EXAMINING RUBY MATERIAL 
AND HIGH Q MICROWAVE CAVITIES A65-23155 

BROADBAND TRAVELING WAVE MASER TECHNIQUES AND 
N-TYPE GERMANIUM SEMICONDUCTOR DEVELOPMENT 
RADC-TR-6 5-366 N66-15720 

MULTICOIL SUPERCONDUCTING MAGNETS FOR BROADBAND 
TRAVELING NAVE MASERS 

NASA-CR-386 N 66-1 8174 

BUBBLE 

RUBY LASER HIGH SPEED PHOTOGRAPHY OF CAVITATION 
DAMAGE TO SOLIDS DUE TO HIGH SPEED JETS FROM 
COLLAPSING BUBBLES 

E'HS.l N66— 21867 

BUBBLE CHAMBER 

RUBY LASER WITH CONCENTRIC RESONATOR AS 
ILLUMINATION SOURCE OF BUBBLE CHAMBER 

A66-11189 

LASER SIMULATED NUCLEATION IN BUBBLE CHAMBER, 
COMPARING SENSITIVITY WITH RADIOACTI VELY 
STIMULATED NUCLEATION A66-215B3 

RUBY LASER WITH CONCENTRIC RESONATOR AS 
ILLUMINATION SOURCE OF BUBBLE CHAMBER 

A66-24010 

C 

CADMIUM 

LASER OSCILLATION IN VISIBLE SPECTRA OF SINGLY 
IONIZED ZINC AND CADMIUM OBTAINED WITH PULSED 
DISCHARGES IN HEATED VAPORS OF THESE METALS MIXED 
WITH NOBLE GASES A65-32747 

CADMIUM FLUORIDE 

LASER REGIME WITH GIANT PULSES GENERATED IN 
DYSPROSIUM DOPED CADMIUM FLUORIDE UNDER CONTINUOUS 
PUMPING BY XENON LAMPS, OBTAINING Q FACTOR 
MODULATION BY ROTATING PRISM A66-19376 

CADMIUM SELENIDE 

FORCED EMISSION FROM ELECTRON-EXCITED CADMIUM 
SELENIDE A66-22174 

CADMIUM SULFIDE 

SECOND HARMONIC LIGHT GENERATION IN CADMIUM 
SULFIDE CRYSTAL NEAR ABSORPTION BAND 

A65-21056 

PROCESSING EVAPORATED CADMIUM SULFIDE THIN FILMS 
TO ACT AS PIEZOELECTRIC TRANSDUCERS FOR DETECTING 
LASER-INDUCED ELASTIC VIBRATIONS 

A65-21875 


OHMIC CONTACTS, USED FOR THERMOCOUPLE MEASUREMENTS 

A65-25890 

SECOND HARMONIC LIGHT GENERATION IN CADMIUM 
SULFIDE CRYSTAL NEAR ABSORPTION BAND 

A65— 31220 

EVAPORATED CADMIUM SULFIDE THIN FILMS PROCESSED TO 
ACT AS PIEZOELECTRIC TRANSDUCERS FOR DETECTING 
LASER-INDUCED ELASTIC VIBRATION 

A65-31942 

FLUORESCENCE FROM CADMIUM SULFIDE EXCITED BY RUBY 
LASER COMPARED WITH PHOTOCONDUCTIVITY INDUCED BY 
ORDINARY GREEN LIGHT TO SUPPORT DOUBLE PHOTON 
ABSORPTION MECHANISM A65- 34665 

CD S SINGLE CRYSTAL OPTICAL GENERATOR DURING 
EXCITATION BY RUBY LASER, DISCUSSING TWO-PHOTON 
ABSORPTION COEFFICIENT AT 300 DEGREES K FOR 
RADIATION FLUX DENSITIES A66-13874 

LASER EMISSION IN PURE CADMIUM SULFIDE CRYSTALS 
BOMBARDED BY ELECTRON BEAMS A66-18650 

GENERATION IN CADMIUM SULFIDE DURING TWO-PHOTON 
OPTICAL EXCITATION BY RUBY LASER WITH MODULATED 
Q-FACTOR A66-19620 

CADMIUM TELLURIOE 

CADMIUM TELLURIDE LASER WITH ELECTRON EXCITATION 

A66— 11188 

CADMIUM TELLURIDE LASER WITH ELECTRON EXCITATION 

A66-24009 

RADIATIVE RECOMBINATION WITH ELECTRON BEAM EXCITED 
CADMIUM TELLURIDE AND GALLIUM SELENIDE 

N66-12646 

CALCITE 

HIGH POWER LASER BEAM COLL INEARIZATION USING 
8IREFRINGENCE OF UNIAXIAL CALCITE CRYSTAL PRISM 

A65— 25828 

CRYSTALLINE CALCITE USED AS DICHROIC POLARIZER IN 
IR REGIONS, LASER RADIATION, ZEEMAN EFFECT AND 
NOISE PROPERTIES MEASUREMENTS, ETC 

A65-33419 

CALCIUM 

MICROWAVE PROPERTIES PARTICULARLY LINEWIDTH AND 
MAGNETIC ANISOTROPY IN CALCIUM- VANADIUM BISMUTH 
GARNET, NOTING TWM ISOLATOR A65-24964 

CALCIUM COMPOUND 

CONTINUOUS LASER ACTION IN NEODYMIUM DOPED CALCIUM 
MOLYBDATE AT ROOM TEMPERATURE A65-21627 

CALCIUM FLUORIDE 

FABRICATION AND TEST OF CONTINUOUS WAVE LASER 
ACTION FROM DYSPROSIUM IN CALCIUM FLUORIDE EXCITED 
BY TUNGSTEN LAMP A65-19184 

SPECTRAL DISTRIBUTION OF STIMULATED RADIATION WITH 
RESPECT TO AXIAL OSCILLATION MODES FROM CALCIUM 
FLUORIDE DOPED WITH SAMARIUM A65-24085 

LUMINESCENCE AND ABSORPTION SPECTRA OF LASER USING 
FLUORITE CRYSTAL CONTAINING BIVALENT DYSPROSIUM 
ION IN VARIOUS CONCENTRATIONS A65-24681 

OXYGEN AS CAUSE OF SCATTERING AND CONVERSION OF 
IMPURITIES TO HIGHER VALENCE STATE IN CALCIUM 
FLUORIDE LASER SYSTEM A65-30800 

SPECTRAL DISTRIBUTION OF STIMULATED RADIATION WITH 
RESPECT TO AXIAL OSCILLATION MODES FROM CALCIUM 
FLUORIDE DOPED WITH SAMARIUM A65-34906 

LUMINESCENCE AND ABSORPTION SPECTRA OF LASER USING 
FLUORITE CRYSTAL CONTAINING BIVALENT DYSPROSIUM 
ION IN VARIOUS CONCENTRATIONS A65-36358 

DYSPROSIUM DOPED CALCIUM FLUORIDE DOPED LASER, 
USING SOLAR RADIATION FOR EXCITATION AND OPERATING 
AT 77 DEGREES K A65-36361 


LASER BEAM DEFLECTION MODULATION OBTAINED BY 
PASSING CURRENT THROUGH CADMIUM SULFIDE PRISM WITH 
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RUBY LASER RADIATION EFFECT ON FLUORESCENCE AND 


CALCIUM TUNGSTATE 


SUBJECT INDEX 


LASER ACTION IN DYSPROSIUM DOPEO CALCIUM FLUORIDE 
CRYSTALS A66-10718 

CALCIUM TUNGSTATE 

QUAS 1-CONT I NUOUS OPERATION OF CALCIUM TUNGSTATE/ 
NEODYMIUM ION MASER USING LONG DURATION PUMPING 
PULSES A65-16575 

NEODYMIUM DOPED CALCIUM TUNGSTATE ROOM TEMPERATURE 
AMPLIFIER AND C W-LASER OSCILLATOR 

A65-I8873 

OSCILLATORY BEHAVIOR OF NEODYMIUM DOPED CALCIUM 
TUNGSTATE SOLID STATE LASERS WITH CW EMISSION 
BASED ON RATE EQUATIONS A65-I9998 

POWER OUTPUT AND THRESHOLD POWER FOR CONTINUOUS 
WAVE NEODYMIUM-CALCIUM TUNGSTATE LASER IN RANGE OF 
DRY ICE TO ROOM TEMPERATURE A65-22619 

CONTINUOUS OPTICAL QUANTUM GENERATOR OPERATING AT 
ROOM TEMPERATURE ON CALCIUM TUNGSTATE OOPED WITH 
NEODYMIUM IONS A65-3I7G3 

SUN-POWERED LASER TRANSMITTER DEVELOPMENT - RUBY, 
NEODYMIUM-DOPED GLASS, AND NEODYMIUM-DOPED 
CALCIUM TUNGSTATE LASER MATERIALS 

IER-1 N65-29901 

LASER OSCILLATION IN CALCIUM TUNGSTATE CRYSTALS 
ACTIVATED WITH TR1 VALENT PRASEODYMIUM 

A66-14898 

CONTINUOUS OPTICAL QUANTUM GENERATOR OPERATING AT 
ROOM TEMPERATURE ON CALCIUM TUNGSTATE DOPED WITH 
NEODYMIUM IONS A66-I9956 


C W GAS LASER, MEASURING VIBRATIONAL ROTATIONAL 
TRANSLATION FREQUENCIES OF CARBON MONOXIDE 

A66-13984 

LASER ACTION ON ROTATIONAL TRANSITIONS OF 10-9, 9- 
8, 8-7, 7-6 AND 6-5 VIBRATIONAL BANDS OF GROUND 
ELECTRONIC STATE CO A66-18424 

CARBON TETRACHLORIDE 

CARBON AND ETHYLENE TETRACHLORIDE ULTRASONIC 
MODULATORS APPLIED TO IR LASER HETEROO YNE 
EXPERIMENTS ON IN AS PHOTODIODE 

A66-23353 


CARRIER 

EXCITATION OF AXIAL OSCILLATION MODES IN 
SEMICONDUCTOR LASERS ANALYZED, BASED ON RATE 
EQUATIONS FOR CHEMICAL POTENTIALS OF CARRIERS AND 
NUMBER OF PHOTONS A66-24455 

CARRIER FREQUENCY 

CARRIER FREQUENCY STABILIZATION OF FM LASER WITH 
RESPECT TO CENTER OF ATOMIC GAIN PROFILE, USING 
SMALL DISTORTION PRESENT IN LASER OSCILLATION 

A66-10966 


CATHODE RAY TUBE 

CATHODOLUMINESCENT PHOSPHORS AS LIGHT SOURCE FOR 
LASERS, REDUCING HEAT LIMITATIONS AND ELIMINATING 
INTERNAL STRESSES CAUSED BY THERMAL GRADIENTS 

A65-30436 

ELECTRONIC DEVICES - DUPLEXERS, PLASMA AMPLIFIERS, 
CATHODE RAY TUBES, CAPACITORS, THIN FILM 
TECHNIQUES, AND OPTICAL MASERS 

SR-85 N6 5-33773 


CALORIMETER 

PULSE ENERGY AND POWER OF LASERS UNDER CONTINUOUS 
OPERATING CONDITIONS MEASURED, USING CALORIMETERS, 
PHOTOELECTRIC EFFECT OF RADIATION, ETC 

A66-13205 


CAPACITOR 

TEXT ON HIGH SPEED OPTICAL PULSE TECHNOLOGY, 

LASERS AND MEASURING TECHNIQUES, EMPHASIZING 
CAPACITOR DISCHARGE APPLICATION 

A66-22063 


CARBON COMPOUND 

DYNAMICS AND CHARACTERISTICS OF SELF-TRAPPING OF 
INTENSE LIGHT BEAMS 

NASA-CR-74030 N66-23765 

CARBON DIOXIDE 

CARBON MONOXIDE AND OIOXIOE VI BRAT I ONALLY INDUCED 
IR EMISSION WITH POSSIBLE APPLICATIONS TO 
CONTINUOUS LASER EMISSION A65-22463 


CATION 

GRGANIC CATIONS EFFECT ON LASER THRESHOLD OF 

SOLUTIONS OF TETRAKIS FORM OF EUROPIUM 

BENZOYLTR I FLUOROACETONATE A66-18418 


CAVITATION 

RUBY LASER HIGH SPEED PHOTOGRAPHY OF CAVITATION 
DAMAGE TO SOLIDS DUE TO HIGH SPEED JETS FROM 
COLLAPSING BUBBLES 

0-115.1 N66-21887 


GAIN SATURATION, LIGHT POWER LEVEL, DISCHARGE 
CURRENT AND METHOD FOR SPECIFYING OUTPUT POWER 
CHARACTERISTICS OF LASER TUBE A65-15326 


REFRACTIVE INDEX VARIATION DURING LASER OPERATION 
AND CAST-PLASTIC OPTICAL-PUMP CAVITY EQUIPMENT 
FOR PUMPING AND TEMPERATURE CONTROL DURING 
EXPERIMENT 

SATR-1 N65-15753 


CONTINUOUS LASER EMISSION DUE TO VIBRATIONAL 
TRANSITIONS IN CARBON DIOXIDE AND NITROUS OXIOE 
MIXTURES EXCITED BY HF SOURCE A65-26292 

LASER ACTION ON P- AND R-BRANCH TRANSITIONS OF 
CARBON DIOXIDE VIBRATIONAL SPECTRUM BAND PRODUCED 
BY PULSED DISCHARGE ADMIXTURE OF VARIOUS GASES 

A65-33058 

LINEAR COEFFICIENT OF AMPLIFICATION OF CARBON 
DIOXIDE SUBJECTED TO HF EXCITATION FIELD FOR 
LASER EMISSION A66-12003 

C W LASER ACTION IN CARBON DIOXIDE-HELIUM MIXTURES 

A66-I6385 


TIME RESOLVED INTERFEROMETRY, CINEMATOGRAPHY, AND 
TRAVELING WAVE CAVITY STUDIES ON RUBY LASERS 
AFCRL-6 5-467 N66-16656 

SPECTRAL LINE WIDTH NARROWING IN TRAVELING WAVE 
RUBY LASER CAVITY EMISSION N66-16658 

CAVITY RESONANCE 

SELF-CONSISTENT FIELD ANALYSIS FOR FIELD 
DISTRIBUTIONS OF RESONANT MODES IN SPHERICAL 
MIRROR FABRY- PEROT RESONATOR A65-16566 

AUTOMATIC FEEDBACK CONTROL FOR LONG-TERM FREQUENCY 
STABILIZATION OF HE- NE LASER AT CENTER 
FREQUENCY OF ATOMIC RESONANCE A65-21620 


CARBON DISULFIDE 

STIMULATED BRILLOUIN RADIATION IN OFF-AXIS RUBY 
LASER RESONATOR USING CARBON DISULFIDE CELL, 
EXAMINING OUTPUT SPECTRUM A65-16811 

C W LASER OSCILLATION BETWEEN 11.48 AND 11.55 
MICRONS FROM NITROGEN-CARBON DISULFIDE SYSTEM 

A66— 16384 

CARBON MONOXIDE 

CARBON MONOXIDE ANO DIOXIDE V I BRAT I ONALLY INDUCED 
IR EMISSION WITH POSSIBLE APPLICATIONS TO 
CONTINUOUS LASER EMISSION A65-22463 


SOLID STATE MICROWAVE MASER ACTION AT 77.4 DEGREES 
K WITH BROAOBANDING TECHNIQUE APPLIED TO INCREASE 
GAIN-BANDWIDTH PRODUCT, EXAMINING RUBY MATERIAL 
AND HIGH G MICROWAVE CAVITIES A65-23155 

LIMITS ON CROSS SECTION OF CW LASER BEAM DUE TO 
DELAYED INTERACTION IN FAR FIELDS OR MISMATCH OF 
SELF-RESCNANT FREQUENCIES OF RESONATOR COMPONENTS 

A65-24879 

LASER OPERATION AS PULSEO REGENERATIVE OSCILLATOR 
ARISING FROM MODE COUPLING DUE TO TIME-VARYING 
LOSS IN CAVITY OR NONLINEAR CHARACTERISTICS OF 
INVERTED POPULATION A65-27603 
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SUBJECT INDEX 


CHEMICAL REACTION 


BEAT FREQUENCIES AND COHERENCE PROPERTIES IN 
CIRCULARLY POLARIZED ATONIC TRANSITIONS OF GASEOUS 
LASERS WITH AXIAL MAGNETIC FIELDS 

A66— 18429 

BEAT FREQUENCY AND ROTATION OF POLARIZATION PLANE 
IN HE- NE LASER WITH AXIAL MAGNETIC FIELD 

A66- 18430 

RESONANT CAVITY, OSCILLATION AND RADIATION 
OUTPUT OF OPTICAL MASERS 

FTD-TT— 64-1231/1C2C3C4 N66-11458 

CAVITY RESONATOR 

STIMULATED COMBINATION LIGHT SCATTERING WITHIN AND 
OUTSIDE RESONATOR CAVITY BASED ON LASER 

DEVELOPMENT *65-1662? 

MODE LOCKING IN HELIUM-NEON LASER BY MEANS OF 
SYNCHRONOUS INTRACAVITY ACOUSTIC MODULATION IN 
COUPLED MULTIMODE CONFOCAL INTERFEROMETERS 

A65-24276 

MICROWAVE OR LASER RESONATOR WITH FLAT-ROOF MIRROR 
HAS VERY SMALL DIFFRACTION LOSSES AND IS 
INSENSITIVE TO MISALIGNMENT WHEN ROOF ANGLE IS 
VERY SMALL A65-34606 

INTENSITY DISTRIBUTION IN FABRY- PEROT 
INTERFEROMETER PRODUCING RESONANT WAVES FOR LARGE 
FRESNEL NUMBER APPLIED IN MODEL FOR FILAMENT-FORM 

LASER MECHANISM A66-13097 

MODE SELECTIVE CHARACTERISTICS OF PLANE-PARALLEL 
DIELECTRICAL PLATE AS REFLECTOR FOR RUBY LASER 

RESONATOR A66-14330 

QUANTUM MECHANICAL TREATMENT OF MOLECULAR 
RADIATION BEHAVIOR IN DETUNING CAVITY OF DOUBLE 
CAVITY MASER 

FTD-TT— 65— 888/162C3C4 N66-19899 

CENTRIFUGE 

RING LASER ANGULAR ROTATION SENSOR DESIGNED FOR 
CENTRIFUGE OPERATION 

AB— 1272-0028— 1 N65-16131 

CESIUM 

COMPACT SOLID STATE CESIUM LASER BEAM FREQUENCY 
STANDARD FOR PRECISION CLOCKS N65-26681 

THEORY AND APPLICATION OF MASERS AND LASERS - 
CESIUM, HELIUM-NEON, AND RUBY MASER OSCILLATOR 
SYSTEMS N65-31361 

CESIUM DIOOE 

COMPARISON OF HYDROGEN MASER AND OF CESIUM BEAM 
TUBE FREQUENCY STANDARD 

NASA— TN—D— 3292 N66-21698 

CHARGE TRANSFER 

CHARGE TRANSFER AS LASER PUMPING TECHNIQUE 

A65— 20063 

CHARGED PARTICLE 

FOCUSED LASER AS ACCELERATING CAVITY FOR CYCLIC 
PARTICLE ACCELERATOR A66-10328 

CHELATE COMPOUND 

LASER ACTION IN RARE EARTH CHELATES, EMPHASIZING 
CHEMISTRY AND SPECTROSCOPIC PROPERTIES OF 
MATERIALS AND PROPERTIES OF LIQUID LASER 

A65-20074 

OPTICAL PUMPING ENERGY TRANSFER MECHANISM IN RARE 
EARTH CHELATES NOTING POSSIBILITY AS LASER 
MATERIAL A65-20075 

EMISSION SPECTRA OF TRIS AND TETRAKIS FORMS OF 
FOUR BETA-D I KETONE EUROPIUM CHELATES STUDIED FOR 
LIQUID LASER APPLICATION A65-33308 

ENERGY TRANSFER IN RARE EARTH CHELATES - 
IMPLICATIONS FOR ORGANIC LASER OESIGN 

N65*“155C5 

RARE EARTH CHELATE LASERS N65-15508 

GAS LASER OSCILLATOR ANO SOLID STATE CHELATE LASER 


RADC-TDR— 64— 442 N65-160X3 

ORGANIC CATIONS EFFECT ON LASER THRESHOLD OF 
SOLUTIONS OF TETRAKIS FORM OF EUROPIUM 
BENZOYLTRIFLUOROACETONATE A66-18418 

EMISSION SPECTROSCOPY AND COORDINATION CHEMISTRY 
OF EUROPIUM CHELATE SOLUTIONS - CHELATE LASERS 
INVESTIGATED FOR EVALUATING POTENTIALITIES OF 
LIQUID LASERS 

TR— 65— 052— II N66-14177 

COORDINATION AND CHEMICAL EQUILIBRIUM IN CHELATE 

LASER MATERIALS N66-20730 

CHEMICAL ANALYSIS 

I ASFR APPLICATION IN CHEMICAL COMPOSITION ANALYSIS 
DF MATERIAL BY SPECTROSCOPIC TECHNIQUE, 

CONSIDERING ORGANIC SUBSTANCE AND PLASMA 

A65— 20004 

CHEMICAL EQUILIBRIUM 

COORDINATION AND CHEMICAL EQUILIBRIUM IN CHELATE 

LASER MATERIALS N66-20730 

CHEMICAL LASER 

CHEMICAL LASER WITH INPUT ENERGY DERIVED SOLELY 
FROM CHEMICAL REACTION PRODUCED RADIATION, NOTING 
PROCESS OF COHERENT LIGHT PRODUCTION 

A65-20001 

CHEMICAL LASER PRINCIPLE CONSIDERING POPULATION 
INVERSIONS FROM CHEMICAL REACTION 

A65-20002 

CONFERENCE ON CHEMICAL LASERS, UNIVERSITY OF 
CALIFORNIA AT LA JOLLA IN SEPTEMBER 1964 

A65— 20059 

CHEMICAL PROCESSES PRODUCING SPECTROSCOPICALLY 
OBSERVABLE POPULATION INVERSIONS IN ATOMIC OR 
MOLECULAR LASERS A65-20066 

PARTIAL ANO COMPLETE VIBRATIONAL-ROTATIONAL 
POPULATION INVERSION CONDITIONS, DISCUSSING 
VIBRATIONAL STATE CHANGE IN PHYSICAL AND CHEMICAL 

PROCESSES A65— 20067 

VIBRATIONAL, ELECTRONIC AND TRANSLATIONAL ENERGY 
TRANSFERS OF GAS MOLECULE COLLISIONS, NOTING 
CUENCHING PROCESS AND FREQUENCY DIFFERENCES 
EFFECT A65-20068 

LASER OSCILLATION IN DECAY OF EXCITED MOLECULES 
FROM CHEMICAL REACTION, NOTING CHANGE IN THREE 
ELECTRONIC LEVELS IN MOLECULAR SYSTEM 

A65— 20069 

FLAME EMISSION DATA AND ABSORPTION CHARACTERISTICS 
SUITABLE FOR POPULATION INVERSION FOR LASER 
ACTION, NOTING LOW PRESSURE OXYACETYLENE FLAME 

A65— 20070 

CPTICAL PUMPING ENERGY TRANSFER MECHANISM IN RARE 
EARTH CHELATES NOTING POSSIBILITY AS LASER 
MATERIAL A65-20075 

SEMICONDUCTOR INJECTION LASERS AND LAMPS 
RAE—TR— 65095 N65-36334 

CHEMICAL PUMPING OF LASERS - EYE DAMAGE IN 
MONKEYS FROM LASER IRRADIATION 

U— 3259 N66— 13799 

LIGHT EMISSION FROM GALLIUM ARSENIDE SEMICONDUCTOR 
P-N JUNCTION INJECTION LASER 
NOTS-TP-3655 N66-19703 

ROOM TEMPERATURE OPERATION OF PULSED GALLIUM 
ARSENIDE INJECTION LASER, AND IMPROVEMENT OF 
LASER DIODE STRUCTURE 

ECOM— 01501-1 N66— 20809 

CHEMICAL REACTION 

RARE EARTHS IN OPTICAL MASER MATERIALS, DISCUSSING 
CHEMICAL INTERACTIONS BETWEEN ACTIVE ION AND HOST 
LATTICE A65-17052 

RUBY LASER TEMPERATURE-JUMP RELAXATION KINETIC 
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CHINA 


SUBJECT INDEX 


STUDIES OF RAPID REACTIONS 

UUCD-2-64 N66-23078 

CHINA 

SOLID STATE LASERS, ACOUSTICS, AND REGENERATION OF 
MUSCLE TISSUE - TRANSLATIONS OF CHINESE 
PEOPLES REPUBLIC ARTICLES ON SCIENCE AND 
TECHNOLOGY 

JPRS— 31817 N65-36 1 1 5 

CHROMIUM 

CHROMIUM ALIGNMENT IN RUBY BY OPTICALLY PUMPING 
RUBY SAMPLE WITH CIRCULAR POLARIZED RADIATION FROM 

RUBY LASER A65-33418 

STIMULATED EMISSION FROM CHROMIUM IONS IN Q- 
SPOILEO RUBY LASER A65-35066 

L-BAND TRAVELING-WAVE MASER FOR RADIO ASTRONOMY 
RESEARCH AT 21 CM USES CHROMIUM-DOPED RUTILE 

A66-16640 


CINEMATOGRAPHY 

TIME RESOLVED INTERFEROMETRY, CINEMATOGRAPHY, AND 
TRAVELING WAVE CAVITY STUDIES ON RUBY LASERS 
AFCRL— 65-A67 N66-16656 

RUBY LASER RAOIATION INTENSITY DISTRIBUTIONS BY 
HIGH SPEED CINEMATOGRAPHY AND TIME RESOLVED 
INTERFEROMETRY FOR PUMPED RADIATION EFFECTS 

N66-16657 

CIRCUIT 

LINEAR BEAM AND MICROWAVE POWER GENERATION - BEAM- 
CIRCUIT INTERACTION, BASIC CIRCUITS, BEAM-PLASMA 
AMPLIFIER, AND LASER-STIMULATED THERMIONIC 
EMISSION 

RADC— TR-65-22 N65-27099 

CIRCULAR POLARIZATION 

BEAT FREQUENCIES ANO COHERENCE PROPERTIES IN 
CIRCULARLY POLARIZEO ATOMIC TRANSITIONS OF GASEOUS 
LASERS WITH AXIAL MAGNETIC FIELDS 

A66-18429 

CLASSICAL MECHANICS 

QUANTUM AND CLASSICAL MECHANICAL THEORIES OF LASER 
RADIATION 

RM-4435-PR N65-19297 

LASER THEORY WITH CLASSICAL AND QUANTUM MECHANICAL 

APPROACH TO ABSORPTION AND EMISSION 

R-1743 N66-20857 

CLEAR AIR TURBULENCE 

LIGHT DETECTION AND RANGING / LIDAR/ TECHNIQUE USE 
IN ATMOSPHERIC RESEARCH, PARTICULARLY 
METEOROLOGICAL FACTORS IMPORTANT TO AVIATION AND 
ROCKET OPERATIONS 

AIAA PAPER 65-464 A65-30204 

AIRBORNE LASER-RADAR LIGHT DETECTION AND RANGING 
/ LIDAR/ SYSTEMS APPLIED TO DETECTION OF CLEAR AIR 
TURBULENCE / CAT/ A66-15297 

CLEAR AIR TURBULENCE DETECTION WITH LASER DOPPLER 
OPTICAL RADAR 

AIAA PAPER 66-374 A66-24498 

CLOCK 

COMPACT SOLID STATE CESIUM LASER BEAM FREQUENCY 
STANDARD FOR PRECISION CLOCKS N65-26681 

CAVITY TUNING OF AMMONIA MASERS BY PRESSURE AND 
ZEEMAN EFFECT MODULATION N65-26684 

CLOSED LOOP SYSTEM 

LASER BEAM COMMUNICATION BETWEEN DEEP-SPACE 
VEHICLE AND EARTH TRACKING STATION - CLOSED LOOP 
SYSTEM AND LEAD ANGLE COMPUTATIONS FOR TARGET 
MOTION COMPENSATION 

NASA-CR-60699 N65-16811 

COATING 

HELIUM-NEON LASER WITH SILVER AND DIELECTRIC 
COATING N65-20 1 36 

COHERENT LIGHT 

COHERENT LASER BEAM USED TO SHOW CONSTANCY OF 


VELOCITY OF ELECTROMAGNETIC RADIATION 

A65-14215 

RELATIVITY VELOCITY SENSING TECHNIQUE FOR MOVING 
VEHICLE BY LASER LIGHT BACKSC ATT EREO FROM SURFACE 

A65-14934 

HYPERSONIC WAVE GENERATION BY SUPERPOSITION OF 
TWO COHERENT LIGHT BEAMS IN SOLID OR LIQUID 
DIELECTRIC A65-15880 

PHOTOELECTRONS EMITTED BY PHOTOCATHODE LIT BY HEAT 

SOURCE AND LASER COUNTING NUMBER OF AVALANCHES 
CURING GIVEN TIME A65-18C37 

OPTICAL SECOND HARMONIC GENERATION APPLIED TO HIGH 

POWER COHERENT SOURCE FREQUENCY TRANSLATION IN 
COMMUNICATIONS SYSTEMS A65-19176 

RELATION BETWEEN QUANTUM AND SEM ICL ASSI CAL 
DESCRIPTION OF OPTICAL COHERENCE, CONSIDERING 
DISTRIBUTION FUNCTION A65-21379 

SINGLE-ATOM COHERENCE EFFECTS IN MEASUREMENT OF 
SPONTANEOUS EMISSION LINEWIDTHS IN HIGH-GAIN NEON 
LASER A65-21654 

RELATION BETWEEN OPTICAL COHERENCE AND PHOTON 
STATISTICS, USING CLASSICAL AND QUANTUM THEORY, 
INTERFERENCE EXPERIMENTS AND PHOTODETECTION 

A65-24002 

QUANTUM THEORY OF OPTICAL PUMPING CYCLE DEVELOPED 
FROM ANALYSIS OF EFFECTS OF LIGHT ON ATOMIC ENERGY 
LEVELS A65-24003 

VISUAL PERCEPTION OF INTENSE COHERENT IR 
RADIATION FROM GAS LASER A65-24083 

COHERENT LIGHT EMISSION BY TWO-COMPONENT QUANTUM 
OSCILLATORS WITH EQUAL ENERGY TRANSITIONS INSIDE 
FABRY- PEROT RESONATOR A65-24088 

ACCURATE LOCATION OF OBJECT IN SPACE AND TIME AND 
CORRECTION OF MOVEMENTS BY USE OF QUANTUM 
ELECTRODYNAMICS A65-25036 

QUANTUM ELECTRONICS HISTORICAL REVIEW COVERING 
DIFFICULTIES ENCOUNTERED IN LASER/MASER 
CONSTRUCTION A65-25256 

LASER SYSTEM COHERENCE PROPERTIES OF STATISTICAL 
OPERATOR R IN LIGHT FIELD, USING SCHROEDINGER 
EQUATION ASSUMING GLAUBER STATE 

A65-25265 

INTEGRAL REPRESENTATION FOR ELECTROMAGNETIC FIELD 
IN FOCAL REGION OF COHERENT LIGHT BEAM EMERGING 
FROM APLANATIC OPTICAL SYSTEM A65-27092 

LASER BEAM INTERACTION WITH METAL FORM OF 
THERMAL, MULTIPLE PHOTON AND ELECTRIC FIELD EFFECT 

A65-27427 

COHERENT LASER LIGHT USED IN NEW PHOTOGRAPHIC 
PROCESS FOR RECORDING LIGHT WAVES INSTEAD OF IMAGE 
ON LIGHT-SENSITIVE FILM A65-28104 

MAGNETIC FIELD PROBE IN ELECTROMAGNET IC ALLY DRIVEN 

SHOCK TUBE AND COHERENT LIGHT IN IONIZING SHOCK 
WAVE PLASMA DIAGNOSTICS A65-29569 

CESIGN, OPERATION AND UTILIZATION OF LASER 

A65-29867 

LASER POWER DENSITY MEASURED WITH REDUCED 
ABSORPTION OF LIGHT BY METHYLENE BLUE, USING HE- 
NE- CW LASER A65-31455 

LASER PROPERTIES, TECHNIQUES AND USES EMPHASIZING 
EMISSION MONOCHROMATICITY AND COHERENCE 

A65-326*57 

SPIRAL FRINGES IN INTERFERENCE PATTERN OF 
INTERFEROMETER WITH LASER ILLUMINATION AS 
INDICATION OF DISCONTINUITY IN WAVE FRONT OR 
GENERATING SURFACE A65-33430 

MONOGRAPH ON THEORY OF COHERENCE IN OPTICS 
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COHERENT RADIATION 


INCLUDING CONCEPT OF DEGREE IN COHERENCE, 

COHERENCE IN QUASI-HONOCHROMATIC LIGHT AND IN 
DIFFRACTION PHENOMENA A65-33897 

VISUAL PERCEPTION OF INTENSE COHERENT IR 
RADIATION FROM GAS LASER A65- 34904 

COHERENT LIGHT EMISSION BY TWO-COMPONENT QUANTUM 
OSCILLATORS WITH EQUAL ENERGY TRANSITIONS INSIDE 
FABRY- PEROT RESONATORS A65-34909 

SYNCHRONIZED GENERATION OF RADIATION BY ALL 
SEMICONDUCTOR ELEMENTS OF LASER SYSTEM WITH 
RADIATIVE MIRRORS CAUSED BY DIFFRACTION OF 
ELECTROMAGNETIC FIELD A65-35279 

BEAM DIVERGENCE AND EAR-FIELD PATTERNS OF RUB RODS 
OF VARYING OPTICAL QUALITY A65-353I5 

OPTICAL COHERENCE AND NONLINEAR INTERACTION OF 
LIGHT WAVES IN DIELECTRICS 

REPT .-1579-17 N65-21553 

SPECTRAL AND TRANSIENT CHARACTERISTICS OF SOLID 
STATE AND SEMICONDUCTOR LASERS, AND NONLINEAR 
INTERACTION OF COHERENT LIGHTWAVES DUE TO RAMAN 
EFFECT 

S-702 N65-21558 

COHERENT TRANSFER CHARACTERISTICS OF OPTICAL 
SYSTEM, HOLOGRAMS AND COMPLEX SPATIAL FILTERS, 

AND LASER APPLICATIONS 

D— 52 10— 72—T80— 110 N65-21691 

QUANTUM ELECTRODYNAMICS IN OPTICAL RESONATORS AND 
MASERS, THERMAL PINCHING, N-TYPE SEMICONDUCTORS, 
COHERENT LIGHT, TRANSISTOR SWITCHING, POPULATION 
INVERSION, ANO BREAKDOWN 

AFOSR— 65— 0248 N65-23491 

MAXWELL EQUATIONS AS MATHEMATICAL MODELS FOR 
SOLUTION OF 01FFRACTI0N IMAGING THEORY OF 
COHERENT MONOCHROMATIC LIGHT IN MICROSCOPY 

N6 5- 2 3494 

COHERENT LIGHT RECORDING AND REPRODUCING SYSTEM 
COMPRISING TWO-DIMENSIONAL QUANTUM MECHANICAL 
DATA PROCESS OF ULTIMATE PACKING DENSITY AND 
FREQUENCY BANDWIDTH 

RADC-TR— 65— 130 N65-35528 

INTERFERENCE EFFECTS AT THIN TRANSPARENT 
CYLINDRICAL GLASS FIBERS EXPOSED TO COHERENT LIGHT 
FROM HE- NE LASER A66-10368 

COHERENCE THEORY FOR COLLIMATIUN AND FOCUSING OF 
TIME-AVERAGED INTENSITY OF PULSED MULTIMODE LASER 
RADIATION A66-12205 

ULTIMATE SENSITIVITY LIMIT AND PHOTOELECTRON 
STATISTICS FOR PHOTOMULTIPLIER LIT BY COHERENT AND 
NONCOHERENT LIGHT A66-12473 

BOOK ON MODERN OPTICS INCLUDING LASER AND COHERENT 
LIGHT, GEOMETRICAL OPTICS, LENS SYSTEMS, 
INSTRUMENTS, ETC A66-12623 

PULSEO IR LASER SIMULATING RADIATION-INDUCED 
TRANSIENT IONIZATIONS IN SEMICONDUCTOR DEVICES AND 
CIRCUITS A66-14853 

SPONTANEOUS EMISSION NOISE EFFECTS ON COHERENCE 
PROPERTIES OF LASER A66-21550 

EQUATIONS OBTAINED FROM HAMILTONIAN FOR COUPLING, 
FIRST STOKES LINE, FIRST ANTI- STOKES LINE AND 
COHERENT FIELD FOR RAMAN LASER 

A66-22490 

COHERENT LASER LIGHT FOR CONVENTIONAL AND 
UNCONVENTIONAL PHOTOGRAPHIC SITUATIONS 

A66-22670 

ABSOLUTE WAVELENGTH STABILITY OF HELIUM-NEON LASER 
MEASURED BY DIRECT INTERFEROMETRIC COMPARISON WITH 
HG 196 STANDARD LAMP A66-22868 

TWO-BEAM INTERFEROMETRY BY WAVEFRONT 
RECONSTRUCTION FROM HOLOGRAM RECORDED WITH 


COHERENT BACKGROUND SUCCESSIVELY INTERFERE IN SAME 
LATENT IMAGE A66-23204 

SPONTANEOUS EMISSICN FROM ATOM INTERACTING WITH 
COHERENT LIGHT WAVE 

AFOSR— 65— 1000 N66-12043 

OPTICAL MARGINAL OSCILLATOR DEVELOPMENT IN 
RESEARCH TOWARD TUNABLE COHERENT LIGHT SOURCE 
REPT. -8071 N66-14034 

SPECTRAL EMISSION CHARACTERISTICS OF LASER 
COHERENT OSCILLATOR N66-16742 

GALLIUM ARSENIDE LASER DIODES WITH HIGH OUTPUT 
COHERENT BEAM FOR COMMUNICATIONS SYSTEMS 
ECCM-?62 q N66— 21293 

COHERENT LIGHT COMMUNICATION SYSTEM FOR ATMOSPHERE 

CONDITION EFFECTS CN FREQUENCY MODULATED LASER 
BEAM 

FR— 66— 14— 37 N66-21774 

COHERENT RADAR 

SOLID STATE LASER AND PHASE SHIFTER DESIGN FOR 
COHERENT OPTICAL RADAR 

A6-1 272-0016-2 N65-17148 

COHERENT RADIATION 

LASER EMISSION FROM N TYPE GALLIUM ARSENIDE 
CRYSTAL BY FAST ELECTRON EXCITATION, NOTING DOPING 

AND EMISSION ENERGY A65-19546 

COHERENCE PROPERTIES OF INTERACTING SYSTEM OF 
RADIATION AND MATTER EXHIBITING LASER-LIKE 
BEHAVIOR, NOTING SELF-CONSISTENT-FIELD 
APPROXIMATION / SCFA/ USE FOR MANY-BODY EFFECTS 

A65— 27725 

MASER-LASER THEORY AND APPLICATION 

A65-32621 

TRUNCATED EQUATIONS DESCRIBING COHERENT RADIATION 
CF EXCITED CHROMIUM IONS IN RUBY SITUATED IN 
TRAVELING WAVE RESONATOR A65-35919 

HISTORY AND DEVELOPMENT OF MOLECULAR AMPLIFICATION 
BY STIMULATED EMISSION OF RADIATION, NOTING 
VARIOUS LASER TYPES A65-36095 

GALLIUM ARSENIDE LUMINESCENT DIODES WITH 
TRIANGULAR RESONATOR PRODUCING COHERENT EMISSION 
AT HIGH DENSITY CURRENT A65-36787 

COHERENCE PROPERTIES OF HELIUM-NEON LASER WITH 
SUPERIMPOSED MODES EXAMINED BY INTERFERENCE 
PATTERN A66-I0337 

SHARPLY DIRECTIONAL COHERENT RADIATION GENERATION 
BY SYNCHRONIZED LASERS OR MULT IMIRRORED RESONATOR 
OF SINGLE LASER A66-11007 

OPTICALLY CONNECTED LASER CONSTRUCTED ON GALLIUM 
ARSENIDE P-N JUNCTICN, NOTING COHERENT RADIATION 

A66-14363 

HISTORY AND DEVELOPMENT OF MOLECULAR AMPLIFICATION 
BY STIMULATED EMISSION OF RADIATION, NOTING 
VARIOUS LASER TYPES A66-15034 

BEAT FREQUENCIES AND COHERENCE PROPERTIES IN 
CIRCULARLY POLARIZED ATOMIC TRANSITIONS OF GASEOUS 
LASERS WITH AXIAL MAGNETIC FIELDS 

A66— 18429 

LASER EMISSION IN PURE CADMIUM SULFIDE CRYSTALS 
BOMBARCEC BY ELECTRCN BEAMS A66-18650 

GALLIUM ARSENIDE LUMINESCENT DIODES WITH 
TRIANGULAR RESONATOR PRODUCING COHERENT EMISSION 
AT HIGH CENSITY CURRENT A66-19195 

SHARPLY DIRECTIONAL COHERENT RADIATION GENERATION 
BY SYNCHRONIZED LASERS OR MULTIMIRRORED RESONATOR 
OF SINGLE LASER A66-19945 

PULSE EXCITATION OF VOLUME OF GAS TO COHERENTLY 
RADIATING STATE APPLIED TO BEAM MASER SPECTROMETER 

A66-23731 
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COHERENT SCATTERING 

COHERENT LIGHT DIFFRACTION BY MICROWAVE SOUND IN 
TRANSPARENT CRYSTALS A65-29265 

COHERENT TRANSMISSION 

OPTICAL COHERENT WAVE PROPERTIES SUITABLE FOR LONG 
01 ST ANCE LASER COMMUNICATIONS AND COMPARED WITH 
RADIO WAVE CHARACTERISTICS A65-20006 

DETECTOR AND SOURCE APERATURE 01 MENSIONAL CRITERIA 
FOR MAINTAINING LONG RANGE LASER BEAM COHERENCE IN 
TURBULENT AIR A65-28016 

COLD CATHODE 

ALUMINUM COLD CATHODES WITH SINGLE MODE 

6328 ANGSTROM HELIUM-NEON GAS LASER LIFETIMES 

EXCEEDING 3000 HOURS A66-10855 

COMBUSTION INSTABILITY 

COMBUSTION INSTABILITY, BALL LIGHTNING, SOLAR 
ACTIVITY, NOCTILUCENT CLOUDS, INTERSTELLAR 
COMMUNICATIONS, NEODYMIUM LASER, AND HYDROFOILS 

N6 5-34075 

COMBUSTION HAVE 

ONSET OF RETONAT ION, LASER TECHNOLOGY AND HIGH 
REPETITION-HIGH RESOLUTION SCHLIEREN STROBOSCOPIC 
WAVE PHENOMENA RECORDS A66-19200 

COMMUNICATION 

PROPERTIES OF LASERS AND APPLICATION TO 
SCIENTIFIC INSTRUMENTATION, COMMUNICATIONS, 
BIOLOGY, PRECISION MEASUREMENTS, METAL WORKING, 

AND MISCELLANEOUS AREAS 

AFCRL-64-914 N65-16002 

HIGH VOLTAGE, POWER, AND ENERGY FACILITIES FOR 
RADAR, LASERS, PLASMAS, AND COMMUNICATION 
COMPONENTS RESEARCH 

EB-5288-0536 N65-2I673 

EFFECTS OF PROPAGATION TIMES ON STEERING NARROW 
BEAM LASER FOR COMMUNICATIONS BETWEEN PLANETARY 
OEEP-SPACE VEHICLE AND EARTH GROUND STATION OR 
RELAY STATION - SPACIAL BEAM OFFSET 
NASA— TM-X-55 306 N66-II202 

COMMUNICATION SYSTEM 

ATMOSPHERIC TURBULENCE EFFECT ON OPERATION OF 
DUAL-POLARIZATION FM LASER COMMUNICATION SYSTEM 

A65-33377 

LASER COMMUNICATION SYSTEMS STUDY 

FR-64-19-301 N65-17940 

DATA PULSED TRANSMISSION OVER ELECTRON-INJECTION 
LASER COMMUNICATION SYSTEM, USING CONTINUOUS WAVES 

A66-19934 

OPTICAL COMMUNICATION SYSTEMS - LASER THEORY AND 
APPLICATION TO COMMUNICATIONS 

FTD-TT-65-95/ L&2&3&4 N66-12120 

JUSTIFICATION GIVEN FOR USING 10 MICRON WAVELENGTH 
IN DEEP SPACE LASER COMMUNICATION SYSTEM 
NASA-TM— X-55396 N66-17234 

LASER COMMUNICATION TRANSMITTERS FOR GT-7 GEMINI 
EXPERIMENTS 

NASA- CR— 65246 N66-20941 

SPACE-TO-SPACE AND E ARTH-TO- SPAC E COMMUNICATION 
SYSTEMS USING LASER SOURCES 

RADC-T DR-64-289 N66-22582 

RESEARCH REVIEW OF 0°TICAL TRACKING, GUIDANCE, AND 
COMMUNICATION STUDIES AT MSEC N66-23457 

COMMUNICATION THEORY 

PHYSICAL ELECTRONICS, SOLID STATE PHYSICS, LIQUID 
STATE PHYSICS, INFORMATION SCIENCES, AND LASER 
AND COMMUNICATION THEORY 

LMSC-6— 7 5-65-1 0 N65-25I25 

COMMUNICATIONS DEVICE 

LASER BEAM COMMUNICATION BETWEEN DEEP-SPACE 
VEHICLE AND EARTH TRACKING STATION - CLOSED LOOP 
SYSTEM ANC LEAD ANGLE COMPUTATIONS FOR TARGET 
MOTION COMPENSATION 


NAS A— CR -60 699 N65-168I1 

COMMUNICATIONS SATELLITE 

LIFE SUPPORT SYSTEM, FLUID AMPLIFICATION, 

SPALLING, COMMUNICATIONS SATELLITE, MICROWAVE 
APPARATUS, HIGH STRENGTH STEEL, TRACERS, LASERS, 
ATMOSPHERIC TURBULENCE, AND RESONANCE 
AD-611432 N65-22732 

GC/S NITROGEN-COOLED NONDEGENERATE PARAMETRIC 
AMPLIFIER, NOTING OESIGN, APPLICATION AND 
OPERATION CHARACTERISTICS A66-21857 

COMPOSITE PROPELLANT 

SELECTED FOREIGN SCIENTIFIC AND TECHNICAL 
LITERATURE ON POTENTIAL THEORY, SEMICONDUCTOR 
LASERS, COMPOSITE PROPELLANTS, AROMATIC, 

POLYESTERS, AND TECTONICS N66-21862 

COMPTON EFFECT 

COMPTON SCATTERING OF LASER PHOTONS, NOTING 
TRANSFORMATION INTO GAMMA RADIATION PHOTONS UPON 
COLLISION WITH HIGH ENFRGY ELECTRONS 

A66-17816 

STIMULATED COMPTON SCATTERING OF ELECTRONS BY 
LASER BEAM 

IS-1187 N66-20388 

CONFERENCE 

PROCEEDINGS OF INTERNATIONAL SYMPOSIUM ON LASER 
PHYSICS AND APPLICATIONS AT BERN, SWITZERLAND 
IN OCTOBER 1964 A65-19993 

CONFERENCE ON CHEMICAL LASERS, UNIVERSITY OF 
CALIFORNIA AT LA JOLLA IN SEPTEMBER 1964 

A65-20059 

PROCEEDINGS OF URSI GENERAL ASSEMBLY ON RADIO 
ELECTRONICS INCLUDING PLASMAS, MASERS AND LASERS 
AT TOKYO IN SEPTEMBER 1963 A65-26930 

NINETEENTH ANNUAL CONVENTION OF ARMED FORCES 
COMMUNICATIONS ANC ELECTRONICS ASSOCIATION ON 
LASER TECHNOLOGY ANC APPLICATION AT FORT 
MONMOUTH, NEW JERSEY IN JUNE 1965 

A6 5-31879 

ORGANIC LASER CONFERENCE 

TR— 64-0 52 . 6 N65-15502 

LIFE SUPPORT SYSTEM, FLUID AMPLIFICATION, 

SPALLING, COMMUNICATIONS SATELLITE, MICROWAVE 
APPARATUS, HIGH STRENGTH STEEL, TRACERS, LASERS, 
ATMOSPHERIC TURBULENCE, AND RESONANCE 
AO-611432 N65-22732 

LASER PHYSICS CONFERENCE - ENERGY EXCHANGE IN 
SOLIDS AND GASES, NCNLINEAR EFFECTS, GAS 
BREAKDOWN, AND REFRACTIVE INDEX VARIATION 
AD-622507 N66-14573 

CONFERENCE ON PHYSICAL PROBLEMS OF QUANTUM 
ELECTRONICS - NONLINEAR OPTICAL PHENOMENA, 
SEMICONDUCTOR LASERS, GAS DISCHARGES IN GAS 
LASERS, AND GAS BREAKDOWN IN LASER BEAM 
JPRS-34262 N66— 18135 

CONTAMINATION 

LASER FLOW METER FOR MEASUREMENT OF LOCAL VELOCITY 
IN CONTAMINATED GAS FLOW FIELDS - DOPPLER SHIFT 
TECHNIQUE 

R— 149 N65-26015 

CONTINUOUS WAVE 

FABRICATION AND TEST OF CONTINUOUS WAVE LASER 
ACTION FROM DYSPROSIUM IN CALCIUM FLUORIDE EXCITED 

BY TUNGSTEN LAMP A65-19184 

KINETIC EQUATION TO DESCRIBE CONTINUOUS WAVE LASER 

RADIATION INSTABILITY A65-19739 

LIMITS ON CROSS SECTION OF CW LASER BEAM DUE TO 
DELAYED INTERACTION IN FAR FIELDS OR MISMATCH OF 
SELF-RESONANT FREQUENCIES OF RESONATOR COMPONENTS 

A65-24879 

PUMPING POWER FORMULA FOR DETERMINING 
CHARACTERISTICS OF CONTINUOUS WAVE AND PULSEO 
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LASERS A65-26687 

OPTICAL SECOND HARMONIC GENERATION ANGULAR 
VARIATION IN AMMONIUM DIHYDROGEN PHOSPHATE 
GAUSSIAN CM GAS LASER BEAM FOR NONLINEAR 
COEFFICIENT MEASUREMENTS A65-27724 

C W HIGH POWER OPERATION OF NITROGEN-CARBON 
DIOXIDE LASER OSCILLATING ON P-BRANCH ROTATIONAL 
TRANSITIONS OF VIBRATIONAL BAND OF CARBON DIOXIDE 

A65-33055 

INTENSITY FLUCTUATIONS MEASURED IN EMISSION FROM 
VARIOUS LASING AND NONLASING MODES OF CONTINUOUS 
NAVE GA AS LASER A65-34687 

LIMITS ON CROSS SECTION OF CW LASER BEAM DUE TO 
DELAYED INTERACTION IN FAR FIELDS OR MISMATCH OF 
SELF-RESONANT FREQUENCIES OF RESONATOR COMPONENTS 

A65— 36356 

INTERNAL TUNING METHODS FOR CONTINUOUS NAVE 
LASERS OVER ANGSTROM BANDNIDTHS 

SEL— 64-092 N65-14369 

CONTINUOUS NAVE GAS LASER AND HIGH SPEED MOTION 
PICTURE CAMERA FOR DETECTION OF NEARLY 
CONTINUOUS SET OF LIGHT SCATTERING PHOTOGRAPHS 
FROM POLYETHYLENE POLYMER SAMPLE 

ONR-TR-77 N65— 25399 

EXPERIMENTS ON OPERATING LIFE AND TRANSVERSE MODE 

HOPPING IN CONTINUOUS WAVE RUBY LASER 

IER-7 N65-33421 

HIGH POWER BREWSTER WINDOW LASER WITH GAS FILLS, 
DISCUSSING POWER OUTPUT AND EFFICIENCY PARAMETERS 

A66-I3983 

TRIMMING MICROCIRCUIT ELEMENTS LIKE EVAPORATED 
THIN-FILM AND SILK-SCREENED CERMET-FILM RESISTORS 
ATTEMPTED WITH CW AND PULSED LASERS 

A66— 14562 

PUMPING POWER FORMULA FOR DETERMINING 
CHARACTERISTICS OF CONTINUOUS WAVE AND PULSED 
LASERS A66-15900 

INTENSITY FLUCTUATIONS IN OUTPUT OF FOUR-LEVEL 
CW LASER OSCILLATORS BY LINEARIZED RATE EQUATIONS 

A66— 18434 

DATA PULSED TRANSMISSION OVER ELECTRON-INJECTION 
LASER COMMUNICATION SYSTEM, USING CONTINUOUS WAVES 

A66-19934 

OUTPUT POWER OF CW LASER MEASURED BY HIRE 
BOLOMETER IN FORM OF PLANE SINGLE-LAYER SPIRAL AS 
SENSITIVE ELEMENT A66-20364 

OPTICAL SECOND HARMONIC GENERATION IN FOCUS OF 
LOWEST TRANSVERSE MODE OF CONTINUOUS WAVE 
GAUSSIAN GAS LASER BEAM A66-21175 

C W LASER ACTION ON TRIPLE STATE PHOSPHORUS-SULFUR 

TRANSITION, USING HYDROGEN SULFIDE-NOBLE GAS 

MIXTURES A66-21577 

CURRENT-VOLTAGE CHARACTERISTICS OF CW X-BAND 
GA AS MICROWAVE GUNN GENERATOR 

A66-23029 

CONTINUOUS WAVE MEASUREMENT OF OPTICAL 
NONLINEARITY OF AMMONIUM OIHYDROGEN PHOSPHATE, 
USING HELIUM-NEON LASER A66-23716 

CONTINUOUS WAVE GAS LASER DOPPLER FLOW METER FOR 
GAS VELOCITY MEASUREMENT N66-22338 

CONTINUOUS NAVE /CW/ RADAR 

DOPPLER OPTICAL NAVIGATOR TO MEASURE 
INSTANTANEOUS GROUND SPEED WITH 0.1 FT/SEC 
ACCURACY FOR ALTITUOES OF 250 TO 5000 FEET - 
CONTINUOUS WAVE LASER AS TRANSMITTER 
TRG— 019-1-2 N65-28160 

CONTINUUM RADIATION 

CONTINUOUS OPERATION OF GALLIUM ARSENIDE INJECTION 
LASER COOLED BY HELIUM GAS FLOW 


A66— 11190 

CONTINUOUS OPERATION OF GALLIUM ARSENIDE INJECTION 
LASER COOLED BY HELIUM GAS FLOW 

A66-240U 

CONTROL SYSTEM 

FREQUENCY STABILIZATION OF GAS LASERS, USING 
ATOMIC RESONANCE AND INTERFEROMETERS 

A66-18357 

CORRELATION COEFFICIENT 

CORRELATION FACTOR FOR INOUCED RADIATION FREQUENCY 
SHIFTS AND CRYSTAL TEMPERATURE VARIATIONS IN RUBY 
LASER A65— 35866 

CORRELATION FACTOR FOR INOUCED RADIATION FREQUENCY 

shifts and crystal temperature variations in ruby 

LASER A 66— 19269 

CORRELATION FUNCTION 

QUANTUM THEORETICAL ANALYSIS OF LASER BEAM 
FLUCTUATIONS AND OF LIGHT BEAT EXPERIMENTS WITH 
TWO LASERS A65-25059 

NONLINEAR THEORY OF LASER NOISE WITH CORRELATION 
FUNCTIONS DERIVED FROM DISTRIBUTION FUNCTIONS 
OBTAINED BY FOKKER- PLANCK EQUATION 

A65— 27759 

CORRELATION FUNCTIONS OF AMPLITUDE AND INTENSITY 
FLUCTUATION FOR LASER MODEL NEAR THRESHOLD 
OBTAINED BY USING DISTRIBUTION FUNCTIONS EVALUATED 
BY FOKKER- PLANCK EQUATION, TREATING AMPLITUDE AS 
RANDOM VARIABLE A66-25018 

CORROSION 

FLUID MECHANICS, LUBRICATION, CORROSION, tfASERS, 
BIOLOGICAL STRESS, PROTECTIVE COATINGS, NEUTRON 
ACTIVATION, FRACTOGRAPHY, METABOLISM, GUIDED 
MISSILE LAUNCHING, AND CATAPULTS 

AD— 623630 N66-1446B 

COUNTER 

DIGITAL TIME-INTERVAL COUNTER /RANGEMETER/ FOR USE 
WITH LASER RANGEFINDER 

HDL-TR-1262 N65-14460 

COUPLED MODE 

OPTICAL CAVITY IN WHICH MODES ARE DETERMINED AS 
STATIONARY STATES CF DIFFRACTION-LIMITED OBJECT/ 
IMAGE TRANSFORMATION OF CLASSICAL OPTICS 

A65— 18013 

EXPERIMENTAL OSCILLATION OF TWO LASERS AT SAME 
FREQUENCY WITH PHASE DIFFERENCE OF LESS THAN ONE 
THIRD DEGREE A65-19603 

MODE LOCKING IN HELIUM-NEON LASER BY MEANS OF 
SYNCHRONOUS INTRACAVITY ACOUSTIC MODULATION IN 
COUPLED MULTIMODE CONFOCAL INTERFEROMETERS 

A65— 24276 

LASER OPERATION AS PULSED REGENERATIVE OSCILLATOR 
ARISING FROM MODE COUPLING OUE TO TIME- VARYING 
LOSS IN CAVITY OR NONLINEAR CHARACTERISTICS OF 
INVERTED POPULATION A65-27603 

STABILITY OF CORRECTED COUPLED-MODE LASER EQUATION 
CERIVED FROM MODEL FOR RUBY LASER SPIKING 
RESULTING FROM MODE INTERFERENCE 

A65— 29805 

COUPLING 

TIME DEPENDENCY OF COUPLED MODE LASER OSCILLATION 
UCRL-7497 N66-20355 

CRACK FORMATION 

PARALLEL GROOVES AS SURFACE DAMAGE IN 
SEMICONDUCTORS PRODUCED BY RUBY LASER AS 
DIFFRACTION EFFECT A66-13753 

FRACTURES IN NEODYMIUM-DOPED ALKALINE SILICATES 
AND BOROSILICATES PRODUCED BY LASER BEAM 

A66-14174 

CROSS CORRELATION 

CROSS CORRELATION MEASUREMENTS OF OSCILLATOR 
FREQUENCY STABILITY ANO THERMAL NOISE AND 
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APPLICATION TO ATOMIC HYDROGEN MASER 

A66-24128 

CROSS RELAXATION 

PHENOMENOLOGICAL TREATMENT OP SATURATION EFFECTS 
IN SOLID STATE LASER AMPLIFIERS 

A65-18887 

PUMP FREQUENCY OF 30 GIGACYCLES USING HARMONIC 
CROSS RELAXATION ON CHROMIUM DOPED RUTILE TO 
OBTAIN POPULATION INVERSION AT 40 GIGACYCLE 
SIGNAL FREQUENCY A65-25873 

CROSSED FIELD 

LASER ACTION AT 5401 ANGSTROMS IN PURE NEON PULSED 

HIGH VOLTAGE DISCHARGE A66-10353 

CRYSTAL 

ELECTRON BEAM PENETRATION IN LASER CRYSTALS FROM 
DATA OF KING AND EHRENBERG A65-22627 

IMPROVEMENT OF CRYSTAL QUALITY OF FLAME FUSION 
RUBY - LASER MATERIAL 

AL-TOR-64-195, PT. I N65-15848 

CRYSTALS FOR OPTICAL MASER APPLICATION 
PE-TR-M7920 N65-16442 

MICROWAVE RESEARCH ON ACOUSTIC WAVE AMPLIFICATIONS 

ANO GEOMETRICAL OPTICS, OPTICAL MASERS, 
ELECTRON-PHONON INTERACTIONS, AND RAMAN 
SCATTERING FROM BIREFRINGENT CRYSTALS 
ML-1277 N65-20038 

SEMICONDUCTOR DEVICES - SELENIUM DIFFUSION, 

CRYSTAL SYNTHESIS AND P-N JUNCTION FABRICATION, 
FREQUENCY MODULATION LASERS, AND GALLIUM 
COMPOUND INGOTS FOR LASER APPLICATION 
AFCRL— 64- 1007 N65-23135 

PHONON INTERACTION IN CRYSTALS - TRANSIENTLY 
OPERATED ACOUSTIC MASER, INTERACTION OF PHONONS 
WITH IMPURITIES IN GERMANIUM AND SILICON, AND 
HEAT PULSES IN CRYSTALS 

QTR-7 N65-27746 

SHOCK TUBE LASER PUMPING - FOUR COMBINATIONS 
OF LASER CRYSTAL AND PUMPING CONFIGURATION 
U-3104 N65-2 8154 

CRYSTAL GROWTH 

CRYSTAL GROWTH AND PREPARATION OF POTENTIAL LASER 
MATERIAL CONTAINING RARE EARTH IONS AS DOPANTS 

A65-I7042 

ENERGY OUTPUT INCREASE OF RUBY LASER CRYSTAL 
SYSTEMS BY NUCLEAR ENERGY, LASER CRYSTAL GROWTH, 
AND SURFACE FINISH DEVELOPMENT 

AD-455571 N65-17595 

LASER CRYSTAL GROWTH, CHARACTERIZATION, AND 
SURFACE FINISHING N65-17597 

GROWTH OF NEW CRYSTAL MATERIALS FOR LASERS - 
SPECTRAL ANALYSIS USING FLAME FUSION, 

CZOCHRALSKI, FLUX, AND VAPOR TECHNIQUES 
M7881 N65-19354 

CRYSTAL GROWTH OF INORGANIC OXIDES FOR LASER 
APPLICATIONS 

AD-611416 N65-22952 

GROWTH OF RUBY BOULES ON 60 DEGREE VERNEUIL RODS 
BY CZOCHRALSKI METHOD - LASER APPLICATION 
SRCR-65- 1 N65-27885 

GROWTH OF BROAD LINEWIDTH RUBY SINGLE CRYSTALS 
FROM FLUX AND ADDITION OF GALLIUM FOR HIGH 
OPTICAL LASERS 

R-ll-454 N65-28525 

RUBY LASER CRYSTALS GROWN BY FLAME-FUSION, FLUX 
AND CZOCHRALSKI METHOD EXAMINED FOR PERFECTION BY 
X-RAY TOPOGRAPHY AND DOUBLE-CRYSTAL ROCKING 
CURVES A66-13744 

APPARATUS FOR FLUORIDATION OF HYDROXYL AND OXYGEN 
CONTAMINATED FLUORIDE COMPOUNDS, OBTAINING 
OPTICALLY CLEAR CRYSTALS WITH NO TYNDALL 


SCATTERING FQR LASER APPLICATION 

A66-18488 

CRYSTAL GROWTH, LATTICE CONSTANT, ANO DENSITY OF 
MAGNESIUM POTASSIUM FLUORIDE AND BARIUM 
ZIRCONATE 

AD-623511 N66-14467 

GROWTH OF CUBIC PEROVSKITE CRYSTALS AS SYMMETRIC 
HOSTS FOR LASER DOPANT IONS 

SRCR-65-9 N66-16824 

GROWTH AND ANNEALING OF OPTICAL MASER CRYSTALS AND 

SPECTRCSCOP I C EVALUATION OF NEODYMIUM-DOPED 
GLASSES 

PE-TR-8110 N66-17007 

RUBY GROWTH PROCESS FOR RANGEFINDER LASER RODS 
QPR— l N66-19918 

ELECTRON BEAM AND HCLLOW CATHODE FLCAT-ZONE 
PROCESSES ANALYSIS FOR APPLICATION TO GROWTH OF 
LASER RUBY CRYSTALS 

AFCRL-65-908 N66-21169 

LASER MODULATOR USING GALLIUM ARSENIDE AND GALLIUM 

PHOSPHIDE ELECTRO-OPTIC CRYSTALS 

NAS A-CR-7 15 16 N66-21435 

SEMICONDUCTOR INJECTION LASER FOR CONTINUOUS 
OPERATION AT ROOM TEMPERATURE IN VISIBLE 
WAVELENGTH RANGE 

NASA-CR-74018 N66-23746 

VAPOR PHASE GROWTH OF RUBY SINGLE CRYSTALS FOR 
LASER APPLICATIONS 

AO-629154 N66-23875 

CRYSTAL LATTICE 

RARE EARTHS IN OPTICAL MASER MATERIALS, DISCUSSING 

CHEMICAL INTERACTIONS BETWEEN ACTIVE ION AND HOST 

LATTICE A65-17052 

CRYSTAL OPTICS 

OPTICAL ANO LASER THRESHOLD MEASUREMENTS ON 39 
FLAME-FUSION RUBIES TO OBTAIN HIGHEST OPTICAL 
QUALITY LASER RODS A65-16402 

SYSTEM TRANSLATING FREQUENCY OF GAS LASER OVER 
RANGE OF SEVERAL GIGACYCLES, ELIMINATING NEED FOR 
ELECTRC-OPTIC CRYSTALS WITH CUBIC SYMMETRY 

A65-25872 

SECOND HARMONIC EMISSION AND DIFFRACTION PHENOMENA 
IN KDP CRYSTAL EXCITED BY RUBY LASER BEAM 

A65-29559 

CRYSTALLINE CALCITE USED AS OICHROIC POLARIZER IN 
IR REGIONS, LASER RADIATION, ZEEMAN EFFECT AND 
NOISE PROPERTIES MEASUREMENTS, ETC 

A65-33419 

U V RADIATION STIMULATED EMISSION IN OPTICALLY 
PUMPED POTASSIUM BROMIDE CRYSTALS USEFUL FOR LASER 
EMISSION WHICH IS CONSISTENT WITH POPULATION 
INVERSION EXCITON SCHEME A65-35069 

OPTICAL RECTIFICATION IN CRYSTALS USING RUBY 
LASER BEAM 

TID— 21807 N65-35445 

EXCITED RUBY CRYSTAL PHOSPHORESCENCE NOTING 
SPECTRAL RANGE, DURATION, ELECTRON EXCITATION 
MECHANISM ANO UPPER WAVELENGTH LIMIT 

A66-19667 

EXCITED RUBY CRYSTAL PHOSPHORESCENCE NOTING 
SPECTRAL RANGE, DURATION, ELECTRON EXCITATION 
MECHANISM AND UPPER WAVELENGTH LIMIT 

A66-21834 

ELECTRON BEAM PUMPEC LASERS, DISCUSSING ENERGY 
DISSIPATION IN FAST ELECTRONS PASSING THROUGH 
CRYSTAL, LASER SEMICONDUCTOR CHARACTERISTICS, ETC 

A66-23433 


CRYSTAL STRUCTURE 

OPTICAL SECOND HARMONIC GENERATION ANGULAR 
VARIATION IN AMMONIUM DIHYDROGEN PHOSPHATE 
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SUBJECT INDEX 


DEFLECTION 


GAUSSIAN CW GAS LASER BEAN FOR NONLINEAR 
COEFFICIENT NEASURENENTS A65-27724 

LASER CRYSTAL GROWTH, CHARACTERIZATION, AND 
SURFACE FINISHING N65-I7597 

SENICONDUCTOR CRYSTALS, DISCUSSING DISPERSION 
PROPERTY CHANGES DUE TO PULSED RUBY LASER 
RADIATION A66-15354 

SENICONDUCTOR CRYSTALS, DISCUSSING DISPERSION 
PROPERTY CHANGES DUE TO PULSED RUBY LASER 
RADIATION A66-20B95 

LASER CRYSTALS PREPARED ECONOWICALLY BY SPLITTING 
ALONG CLEAVAGE PLANES A66-23293 

OPTICAL NASER OF TRIVALENT NEQDYHIUH IN TUNGSTATE 
CRYSTALS N66-15045 

CRYSTAL STRUCTURE DEFECT 

RUBY LASER CRYSTAL FLAWS OF CLOSELY PACKED 
SPHEROIDS SUGGESTING PLASTIC FLOW AND QUENCH-IN AS 
CAUSE A65-17684 

CRYSTALLIZATION 

RESEARCH IN CHINESE PEOPLES REPUBLIC - SOLAR 
FLUX, GAS DISCHARGE TUBE, NEODYNI UN LASER, 
GEOLOGICAL NECHANICS, NICROCRYSTALL INE GLASS, 
LOCATIN6 OF THUNDER, AND PURIFICATION WITH 
DISTILLATION NETHOOS 

JPRS— 33759 N66-16806 

CRYSTALLOGRAPHY 

POSSIBLE NATERIALS FOR SECOND HARMONIC GENERATION 
AND LASER ACTION DISCUSSING CENTROSYNNETRIC AND 
PIEZOELECTRIC CRYSTALS AND SINGLE CRYSTAL PLATE 
WITH ALTERNATE LAYERS OF NONCENTROSYMMETRIC 
COMPOSITION A66-12940 


MECHANISM A66- 13953 


STUDIES ON RACIAT ION PROTECTION FOR MAN, OPTICAL 
MASER OF NEODYMIUM IN TUNGSTATE, CYLINDER WAVE 
PROPAGATION ANALYSIS, AND ELECTROMOTIVE FORCE OF 
INDIUM ANTIMONIDE COMPOUND 

JPRS-33152 N66-15042 

D 

DATA LINK 

LASER COMMUNICATIONS LINK SECURITY AGAINST 
INTERCEPTION, EXAMINING FREQUENCY BANDWIDTH FOR 
MINIMUM SNR A66-1665G 

HAT A PROCESSING 

DEVELOPMENT IN U-S . OF LASfcK APPLICATION WITH 
TABLE INCLUDING GOVERNMENT SUPPORTED PROGRAMS IN 
PHOTOGRAPHY, DATA PROCESSING, RADAR, ETC 

A66-11455 

OPTICAL DATA PROCESSING TECHNIQUES CONSIDERING 
STORAGE, MANIPULATION, HOLOGRAPHY AND PATTERN 
RECOGNITION USING HATCHED FILTERS 

A66-12997 

GLASS FIBER LASERS FOR OPTICAL CATA PROCESSING 
A0RC-4502- 16-564—42 N66-11060 

DATA TRANSMISSION 

CATA PULSED TRANSMISSION OVER ELECTRON- IN JECTION 
LASER COMMUNICATION SYSTEM, USING CONTINUOUS WAVES 

A66-19934 

FACILITIES AND EQUIPMENT AT GOONHILLY DOWNS 
SATELLITE SYSTEM GROUND STATION - STEERABLE 
ANTENNA, COMPUTING AND OATA TRANSMISSION, AND 
HELIUM SYSTEM FOR MASER INSTALLATION 

N66-10260 


LASER CRYSTALS PREPARED ECONOMICALLY BY SPLITTING 
ALONG CLEAVAGE PLANES A66-23293 

CUBIC CRYSTAL 

PEROVSKITE LASER HOST MATERIALS HAVING CUBIC 

CENTROSYMMETRIC CRYSTAL LATTICE SITES 

UACRL-D9 10269—5 N65-35429 

CURRENT DENSITY 

EXCITATION OF SEMICONDUCTOR LASERS BY BEAM OF FAST 
ELECTRONS, DISCUSSING WORK OF SHOCKLEY, POPOV, 
KELDYSH AND KROKHIN A66-17337 

CURRENT DISTRIBUTION 

CURRENT DISTRIBUTION CONTROL IN GALLIUM ARSENIDE 
INJECTION LASER SHOWING EFFECTS ON OSCILLATION 
MODE AND THRESHOLD A65-17665 


DECAY 

DECAY OF LASER-INDUCED EXCITATIONS OF 

IN ALKALI HALIDES 

MSC-387 


F CENTERS 
N65— 34867 


DECAY RATE 

MEASUREMENT OF GAS LASER RADIATIVE DECAY RATES AND 
TOTAL INELASTIC DESTRUCTIVE CROSS SECTION OF SHORT 
LIVED EXCITED STATES IN 4-NSEC TO 1000-NSEC RANGE 

A65-20061 


EFFECTS OF PROPAGATION TIMES ON STEERING NARROW 
BEAM LASER FOR COMMUNICATIONS BETWEEN PLANETARY 
DEEP-SPACE VEHICLE AND EARTH GROUND STATION OR 
RELAY STATION - SPACIAL BEAM OFFSET 
NASA-TM—X- 55306 N66-11202 


CURRENT AND VOLTAGE DISTRIBUTION OVER LENGTH OF 
HF DISCHARGE IN HELIUM-NEON LASER 

A66- 10704 

GALLIUM ARSENIDE P-N JUNCTION LASER DIODE COVERING 
INJECTION CURRENT DISTRIBUTION, DENSITY AND 
EMISSION SPECTRA VARIATION A66-14659 

CURRENT AND VOLTAGE DISTRIBUTION OVER LENGTH OF 
HF DISCHARGE IN HELIUM-NEON LASER 

A66— 23309 


CYANIDE 

LASER TRANSITION IN VIBRATIONAL STATE OF GROUND 
ELECTRONIC STATE OF CN FROM ROTATIONAL LEVEL 8 TO 
7 WITH POPULATION INVERSION AS RESLLT 

A66-11451 


CYCLIC ACCELERATOR 

FOCUSED LASER AS ACCELERATING CAVITY FOR CYCLIC 
PARTICLE ACCELERATOR A66-10328 

CYCLOTRON RESONANCE 

MICROWAVE ELECTRON CYCLOTRON RESONANCE PUMPING OF 
NEON-HELIUM LASER TO RAISE PLASMA ELECTRON 
TEMPERATURE FOR INCREASE OF OUTPUT 

A65-15320 

INTERACTION OF ENERGETIC ELECTRONS WITH BOUNDED 
ELECTROMAGNETIC WAVES NEAR CYCLOTRON RESONANCE, 
NOTING PLASMA DIAGNOSTICS, MASER AND GAIN 


JUSTIFICATION GIVEN FOR USING 10 MICRON WAVELENGTH 

IN DEEP SPACE LASER COMMUNICATION SYSTEM 

NASA— TM— X-55396 N66-17234 

DEFENDER PROJECT 

CHELATE LASER SYSTEMS - EUROPIUM BENZOYLACETONATE 
TR-64-052.7 N65-14405 

DOUBLE PHOTON ABSORPTION, HARMONIC GENERATION, 

AND FREQUENCY MIXING IN SEMICONDUCTORS, AND 
FREQUENCY TUNING OF INJECTION LASERS BY 
UNIAXIAL STRESS 

AD-450756 N65-14437 

GRGANIC LASER CONFERENCE 

TR— 64— 052* 6 N65-15502 

GROWTH OF HIGH OPTICAL QUALITY LANTHANUM-ALUMINUM 
OXIDE SINGLE CRYSTAL BY CZOCHRALSKI METHOD - 
DEFENDER PROJECT 

SRCR-65-4 N65-34C84 


COMMUNIST CHINA RESEARCH ON LIQUID, SOLID, GAS, 
PLASTIC, GLASS, AND INJECTION LASERS - 
APPLICATIONS IN MEDICINE, INDUSTRY, AND DEFENSE 
JPRS-33257 N66— 14355 

DEFLECTION 

LARGE ANGLE DEFLECTION TECHNIQUE FOR PRODUCING 
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DEFLECTOR 


SUBJECT INOEX 


945-LINE TELEVISION TYPE RASTER SCAN IN DISPLAY 
SYSTEM - ELECTRO-OPTICS, LASERS, AND FIBER 
OPTICS 

UI-912008-1 N66-I4858 

OEFLECTOR 

SYSTEM FOR OPTICAL ACQUISITION AND TRACKING, AND 
LASER BEAM OEFLECTOR DEVICES - ELECTRO-OPTICAL 
TECHNIQUES FOR CONTROLLING DIRECTION OF LASER 
BEAM FLOW 

NASA-CR-64222 N65-3054I 

OELAY LINE 

LASER OSCILLATION FREQUENCY AND AMPLITUDE 
FLUCTUATIONS MEASURED BY DELAY LINE AND SQUARE LAW 

DETECTOR A65-20510 

DENSITY MEASUREMENT 

GAS LASERS - LEVEL POPULATION DEPENDENCES, LASER 
POWER OUTPUT, METASTABLE DENSITY MEASUREMENTS, 

ANO PARAMETER CHANGE EFFECT ON MATHEMATICAL 
MODEL OF LASER SYSTEM 

S-740 N65-20002 

GAS LASER INTERFEROMETERS FOR PLASMA LOW ELECTRON 
DENSITY MEASUREMENT A66-I0856 


DIELECTRIC MEDIUM AT OPTICAL FREQUENCY 
TR-EE-64-5 N65-22518 

DIELECTRICS 

SECOND HARMONIC LIGHT GENERATION IN CADMIUM 
SULFIDE CRYSTAL NEAR ABSORPTION BAND 

A65-31 220 

DIFFERENTIAL EQUATION 

OSCILLATORY BEHAVIOR OF NEODYMIUM OOPED CALCIUM 
TUNGSTATE SOLID STATE LASERS WITH CW EMISSION 
BASED ON RATE EQUATIONS A65-19998 

RELAXATION OSCILLATIONS IN FOUR-LEVEL SOLID STATE 
LASER STUDIED VIA DIFFERENTIAL EQUATIONS, 
CALCULATING SHAPE AND ENVELOPE OF OSCILLATION 

A65-30574 

DIFFRACTION GRATING 

POLARIZATION EFFECT ON ENERGY DISTRIBUTION AND 
EFFICIENCY IN DIFFRACTION GRATING OF ATTENUATED 
LASER LIGHT A65-16581 

LIGHT DIFFRACTION BY GRATING DUE TO FARADAY AND 
KERR EFFECT IN ELECTROMAGNETIC FIELD OF LASER 

BEAM Afc 5-26582 


INSTRUMENTATION TECHNIQUES FOR NEW TYPE OF GAS 
DENSITY MEASURING SYSTEM USING LIGHT SCATTERED 
FROM LASER BEAM AS MEASURED QUANTITY 

A66-15794 

DETECTION 

OPTICAL HETERODYNE DETECTION OF MICROWAVE 
MOOULATEO LIGHT USING TWO SEPARATE LASERS 
E0L-M779 N65-I6777 

GIANT RADIO TELESCOPE TO DETECT EXTRATERRESTRIAL 
RADIATION, RAMAN SCATTERING LASERS, FORECASTING 
SOLAR FLARES FOR MANNED SPACE FLIGHT, VOSKHOD 
II LIFE SUPPORT, AND ALUMINUM NITRIDE FILMS 

N65-32675 

OETECTOR 

OPTICAL RANGEFINDER USING GALLIUM ARSENIDE LASER 
AS TRANSMITTER AND SILICON P-I-N PHOTODIODE AS 
OETECTOR USED AS AIRCRAFT ALTIMETER 

N66-1I665 

IMPROVED QUANTUM EFFICIENCY FROM LIGHT TRAPPED IN 
TRANSLUCENT PHOTOCATHODE LASER DETECTORS 
ITTIL-66-1002 N66-20166 

DETONATION NAVE 

ONSET OF RETONAT ION, LASER TECHNOLOGY AND HIGH 
REPETITION-HIGH RESOLUTION SCHLIEREN STROBOSCOPIC 
WAVE PHENOMENA RECORDS A66-19200 

DIELECTRIC CONSTANT 

MULTIMODE LASER OSCILLATION RESULTING FROM 
MODULATION OF DIELECTRIC CONSTANT AND OF LOSS OR 
GAIN OF LASER MEDIUM A65-17652 

MOOE GUIOING AND GAIN IN JUNCTION LASER DUE TO 
DIELECTRIC SANDWICH CONFINING WAVE PROPAGATION 

A66-13952 

PARASITIC INTERNAL OSCILLATIONS IN LASER CRYSTAL 
WITH DIELECTRIC ROD CAUSED BY TOTAL REFLECTION 
FROM GENERATRIX OF CYLINDRICAL SAMPLE 

A66-22739 

DIELECTRIC MATERIAL 

TRANSMISSION OF HIGH-POWER LASER LIGHT FOR 
OIELECTRIC TUBES AND RODS A65-29164 

LOW-LOSS MULTILAYER DIELECTRIC COATINGS BY FILM 
DEPOSITION FOR LASER MIRROR A65-29525 

OPTICAL COHERENCE ANO NONLINEAR INTERACTION OF 
LIGHT WAvES IN DIELECTRICS 

REPT N65-2I553 

IONIZATION UNDER LASER ACTION EXTENDED TO METALS 
AND DIELECTRICS, NOTING INFLUENCE ON THRESHOLDS 

A66-I7065 

OIELECTRIC POLARIZATION 

DIRECT CURRENT POLARIZATION IN NONLINEAR 


REFLECTION GRATINGS AS END PLATES IN FABRY- 
PEROT CAVITY, WITH CHARACTERISTICS OF LOW 
ABSORPT I CN OUTPUT COUPLING AND WAVELENGTH- 
DEPENDENT ALIGNMENT OF END PLATES 

A66-19930 

OPTICAL DIFFRACTION VELOCIMETER, USING 
BACKSCATTERED LASER LIGHT TO MEASURE RELATIVE 
VELOCITY BETWEEN LIGHT SOURCE AND SURFACE 

A66-22958 

LASER ACTION ON ROTATIONAL LINE IN CARBON DIOXIDE 
AND NITROUS OXIDE VIBRATIONAL SPECTRA IN BOTH P 
AND R BRANCHES UP TO J VALUES OF OVER 50 

A66-23357 

DIFFRACTION PATTERN 

MODE IMPURITY OBSERVED IN DIFFRACTION MEASUREMENTS 
EMPLOYING GAS LASER APPARENTLY RESONATING IN 
TEM-00 MODE A65-16571 

LASER FOG DISDROMETER FOR MEASURING DROPLET SIZE 
IN FOG A65-I7644 

RUBY LASER FIELD PATTERNS - DIFFRACTION PATTERNS 
TR-I N65-22896 

MAXWELL EQUATIONS AS MATHEMATICAL MODELS FOR 

SOLUTION OF DIFFRACTION IMAGING THEORY OF 
COHERENT MONOCHROMATIC LIGHT IN MICROSCOPY 

N65-23494 

LASER WITH DIFFRACTION LIMITED RADIATION PATTERN 

A66-10450 

LASER WITH DIFFRACTION LIMITED RADIATION PATTERN 

A66-13313 

DIFFRACTION PROPAGATION 

DIFFRACTION LOSSES, PHASE SHIFTS AND FIELD 
DISTRIBUTION FUNCTIONS FOR TWO LOWEST-OROER MODES 
CN INTERFEROMETER-TYPE MASER RESONATORS WITH 
CIRCULAR MIRRORS A65-249I1 

EFFICIENT DIFFRACTION OF INCIDENT LASER BEAM AT 
BRAGG ANGLE INCIDENCE INTO FIRST-ORDER MODE, 

USING TRAVELING ULTRASONIC WAVES IN WATER 

A65-33057 

DIFFRACTION VELOCIMETER DETECTING AND MEASURING 
TRANSVERSE MOVEMENT OF SURFACE BY SENSING LIGHT 
BACKSCATTERED BY IT WHEN LASER ILLUMINATED 

A66-18333 

DIFFRACTOMETER 

CONTINUOUS OUTPUT GAS-PHASE LASERS AS SMALL 
BANDWIDTH SOURCES OF LIGHT FOR OPTICAL 
DIFFRACTOMETERS A65-22206 

DIFFUSION 

SEMICONDUCTOR DEVICES - SELENIUM DIFFUSION, 

CRYSTAL SYNTHESIS AND P-N JUNCTION FABRICATION, 
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SUBJECT INDEX 


DISTRIBUTION FUNCTION 


FREQUENCY MODULATION LASERS* AND GALLIUM 
COMPOUND INGOTS FOR LASER APPLICATION 
AFCRL-64-1007 N65-23135 

ZINC DIFFUSION IN GALLIUM ARSENIDE-PHOSPHIDE 
LASERS ANO EFFECTS ON SEMICONDUCTOR JUNCTIONS 
AFCRL-66— 18 N66-22611 


DISCHARGE AND 6150 ANGSTROM LASER OSCILLATION, 
EXAMINING METASTABLE ATOM STATE 

A65-33518 

OPTICAL PROPERTIES CF CHANGES IN GAS COMPOSITION 
IN DISCHARGE TUBE FOR HELIUM NEON LASER 
TR-64-257.10 N65-19952 


DIFFUSION COEFFICIENT 

HOMOGENEITY AND DIFFUSION LENGTH OF MINORITY 
CARRIERS IN SEMICONDUCTORS MEASURED, USING LASER 
BEAM A65-330O9 

RUBY LASER PULSE TECHNIQUE APPLIED TO THERMAL 
DIFFUSIVITY MEASUREMENTS FOR TANTALUM ANO 
GRAPHITE 

CONF-65 1020-1 iw>c>-i6226 

DIMETHYL FORMAN I OE 

EMISSION SPECTRA OF TRIS AND TETRAKIS FORMS OF 
FOUR BETA— OIKETONE EUROPIUM CHELATES STUDIED FOR 
LIQUID LASER APPLICATION A65-33308 

DIODE 

SWITCHING CHARACTERISTICS OF NEGATIVE RESISTANCE 

DIODE DETERMINATION - INJECTION LASER 

REPT.-7 N65-27203 

EXTERNAL POWER EFFICIENCY OF GALLIUM ARSENIDE 
LASER DIODES 

QPR-2 N65-32069 

STORAGE DIODE LASER RESEARCH 

AD-618297 N65-34108 

HIGH POWER GALLIUM-ARSENIC INJECTION LASER DIODES 
AD-621649 N66-13744 

ROOM TEMPERATURE OPERATION OF PULSED GALLIUM 
ARSENIDE INJECTION LASER, AND IMPROVEMENT OF 
LASER DIODE STRUCTURE 

EC0N-01501-1 N66-20809 


CURRENT AND VOLTAGE DISTRIBUTION OVER LENGTH OF 
HF DISCHARGE IN HELIUM-NEON LASER 

A66-10704 

CURRENT AND VOLTAGE DISTRIBUTION OVER LENGTH OF 
HF DISCHARGE IN HELIUM-NEON LASER 

A66-23309 

ARC TUBE CONSTRUCTED FOR COOLING ARGON ION 
LASER - DISCHARGE TUBE 

GE/EE/65-1 N66— 14188 

DISCRIMINATOR 

OPTICAL DISCRIMINATOR SYSTEM TO IDENTIFY INFRARED 
REFLECTING SURFACES FOR USE IN MASER RESEARCH 
HDL-TM— 65-41 N66-17361 

DISPERSION 

HELIUM-NEON LASER RACIATION DISPERSION MEASUREMENT 
IN TRANSITION 3S2-2P4 FOR VARYING MIRROR SPACING 

A65— 19693 

DISPERSION OF 1.15 MICRON HE- NE LASER LINE 
RESULTING FROM NEON ABSORPTION TRANSITION 

A65-31762 

EFFECT OF OPTICAL PUMPING ON ANOMALCUS DISPERSION 
IN SELECTED RUBY LASERS AND VARIATION OF 
REFRACTIVE INDEX DURING LASER OPERATION 
SATR-3 N65-28619 

SEMICONDUCTOR CRYSTALS, DISCUSSING DISPERSION 
PROPERTY CHANGES DUE TO PULSED RUBY LASER 
RADIATION A66-15354 


SEMICONDUCTOR INJECTION LASER FOR CONTINUOUS 
OPERATION AT ROOM TEMPERATURE IN VISIBLE 
WAVELENGTH RANGE 

NASA— CR— 74018 N66-23746 

DIRECT CURRENT /DC/ 

DIRECT CURRENT POLARIZATION IN NONLINEAR 

DIELECTRIC MEOIUM AT OPTICAL FREQUENCY 

TR— EE— 64— 5 N65-22518 

TWO TYPES OF NONLINEAR INTERACTION OF INTENSE 
LASER BEAM WITH OIELECTRIC MEDIUM - NONLINEAR 
DC POLARIZATION ANO SUBHARMONICS GENERATION AT 
OPTICAL FREQUENCIES 

AD-618473 N65-33899 

DISCHARGE 

ELECTRON ENERGY SPECTRA IN GAS LASER DISCHARGES 
AND INVESTIGATION OF NEW DISCHARGE 
CONFIGURATIONS 

NASA— CR— 67298 N65-35355 

DISCHARGE TUBE 

GAS LASER CONTINUOUS WAVE AMPLIFIER USING 
RECTANGULAR CROSS SECTION DISCHARGE TUBE, NOTING 
OPERATION AS CW OSCILLATOR AND PULSE AMPLIFIER 

A65-16406 


OPTICAL RESONATOR EFFECTS ON POPULATION 
DISTRIBUTION IN HELIUM-NEON GAS LASERS DETERMINED 
FROM SICE LIGHT MEASUREMENTS A65-21656 

GAS MIXTURES AND PRESSURES FOR OPTIMUM OUTPUT 
POWER OF RF-EXCITED HELIUM-NEON GAS LASERS AT 
632.8 NM A65-22620 

HELIUM-NEON LASER NULTIBEAM GENERATION IN GAS 
DISCHARGE TUBE, USING SPHERICAL MIRRORS AND 
TAPERED PLATES A65-24824 

GAS CONSTITUTION OF HELIUM-NEON LASER DISCHARGE 
ANALYZED, CONSIDERING SPECTRUM LINE RELATIVE 
INTENSITIES IN LIGHT EMITTED FROM DISCHARGE TUBE 

A65- 30333 

TIME RESOLVED SPECTROSCOPY OF MERCURY-HELIUM 


SEMICONDUCTOR CRYSTALS, DISCUSSING DISPERSION 
PROPERTY CHANGES DUE TO PULSED RUBY LASER 
RADIATION A66-20895 


01 SPLAY SYSTEM 

USE OF OPTICAL MASERS IN DISPLAYS AND PRINTERS - 
CIGITAL ELECTRO-OPTIC LIGHT DEFLECTOR, CEMENTIN6 
CF CALCITE CRYSTALS, HIGH SPEED ELECTRONIC 
SWITCHES, AND BIREFRINGENT CRYSTALS 
REPT.-6 N65-13857 

REAL TIME, PROJECTION DISPLAY SYSTEM USING LASER 
LIGHT SOURCE 

tl— 903600— 1 N65-35989 


LARGE ANGLE DEFLECTION TECHNIQUE FOR 
945-LINE TELEVISION TYPE RASTER SCAN 
SYSTEM - ELECTRO-OPTICS, LASERS, AND 
OPTICS 
111— 912008-1 


PRODUCING 
IN DISPLAY 
FIBER 

N66-14858 


LARGE-ANGLE DEFLECTION METHOO FOR PRODUCTION OF 
TV TYPE RASTER SCAN IN LASER DISPLAY SYSTEM 
U2— 912008-2 N66-22498 


DISTANCE MEASURING EQUIPMENT 

EARTH- MOON DISTANCE MEASUREMENT USING LASER 
TECHNIQUE A66-2C129 


DISTILLATION APPARATUS 

RESEARCH IN CHINESE PEOPLES REPUBLIC - SOLAR 
FLUX, GAS DISCHARGE TUBE, NEODYMIUM LASER, 
GEOLOGICAL MECHANICS, MICROCRYSTALLINE GLASS, 
LOCATING OF THUNDER, AND PURIFICATION WITH 
DISTILLATION METHODS 

JPRS— 33759 N66— 16806 


DISTRIBUTION FUNCTION 

RELATION BETWEEN QUANTUM AND SEMICL ASSICAL 
DESCRIPTION OF OPTICAL COHERENCE, CONSIDERING 
DISTRIBUTION FUNCTION A65-213/9 

NONLINEAR THEORY OF LASER NOISE WITH CORRELATION 
FUNCTIONS DERIVED FROM DISTRIBUTION FUNCTIONS 
OBTAINED BY FOKKER- PLANCK EQUATION 

A65-27759 
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DOPING 


SUBJECT INDEX 


CORRELATION FUNCTIONS OF AMPLITUDE AND INTENSITY 
FLUCTUATION FOR LASER MODEL NEAR THRESHOLD 
OBTAINED BY USING DISTRIBUTION FUNCTIONS EVALUATED 
BY FOKKER- PLANCK EQUATION, TREATING AMPLITUDE AS 
RANDOM VARIABLE A66-250I8 


DUPLEXER 

ELECTRONIC DEVICES - DUPLEXERS, PLASMA AMPLIFIERS, 
CATHODE RAY TUBES, CAPACITORS, THIN FILM 
TECHNIQUES, AND OPTICAL MASERS 

SR— 8 5 N65-33773 


INJECTION DIODE LASER FROM DEGENERATED GALLIUM 
ARSENIDE WITH NEODYMIUM DOPED LAYER EMITTING AT 
8700 ANGSTROMS A65-15995 


DYE 

RUBY LASER Q-SWITCHING USING 
OR LIQUID ORGANIC BLUE DYE 
TO-B-64-15 


PASSIVE SOLID STATE 
N65-22933 


CRYSTAL GROWTH AND PREPARATION OF POTENTIAL LASER 
MATERIAL CONTAINING RARE EARTH IONS AS DOPANTS 

A65-17042 


DYNAMICS 

DYNAMIC STRESS CONCENTRATION 
AND RUBY LASER LIGHT SOURCE 
T CAM-285 


USING PHOTOELASTICITY 
N66-20850 


LASER EMISSION FROM N TYPE GALLIUM ARSENIDE 
CRYSTAL BY FAST ELECTRON EXCITATION, NOTING DOPING 

AND EMISSION ENERGY A65-19546 

OPTIMIZING FLASH LAMPS FOR PUMPING LASER RODS 

BY MEANS OF DOPING 

AD— 613346 N65-25890 

LINE WIDTH AND INVERSION RATIOS OF IRON-DOPED 
RUTILE FOR OPTICAL MASER APPLICATIONS 
NASA-TM-X-54754 N65-29390 

DOPPLER EFFECT 

LOCKING OF MODES IN HE- NE LASER AT 6328 
ANGSTROMS, USING EXTERNAL DOPPLER CELL 

A65-16668 


FABRICATION AND TEST OF 'CONTINUOUS WAVE LASER 
ACTION FROM DYSPROSIUM IN CALCIUM FLUORIDE EXCITED 
BY TUNGSTEN LAMP A65-19184 

LUMINESCENCE AND ABSORPTION SPECTRA OF LASER USING 
FLUORITE CRYSTAL CONTAINING BIVALENT DYSPROSIUM 
ION IN VARIOUS CONCENTRATIONS A65-24881 

LUMINESCENCE AND ABSORPTION SPECTRA OF LASER USING 
FLUORITE CRYSTAL CONTAINING BIVALENT DYSPROSIUM 
ION IN VARIOUS CONCENTRATIONS A65-36358 

DYSPROSIUM DOPED CALCIUM FLUORIDE DOPED LASER, 
USING SOLAR RADIATION FOR EXCITATION AND OPERATING 
AT 77 DEGREES K A65-36361 


GASEOUS OPTICAL MASERS CONSIDERING PROBLEM OF 
DOPPLER BROADENED TRANSITION SUBJECTED TO OPTICAL 
FREQUENCY FIELD IN STANDING WAVE FORM 

A65-24005 


RUBY LASER RADIATION EFFECT ON FLUORESCENCE ANO 
LASER ACTION IN DYSPROSIUM DOPED CALCIUM FLUORIDE 


rovcT»i 


LASER DOPPLER FLOWMETER MEASUREMENT TECHNIQUE 
FOR LOCALIZED FLOW VELOCITIES IN GAS, NOTING 
RELIABILITY FOR HIGH FLOW VELOCITIES 

A65-3506I 

LASER FLOW METER FOR MEASUREMENT OF LOCAL VELOCITY 
IN CONTAMINATED GAS FLOW FIELDS - DOPPLER SHIFT 
TECHNIQUE 

r_149 N65-26015 


E 


EARTH ATMOSPHERE _ 

EARTH ATMOSPHERE PROPERTIES INVESTIGATION BASED ON 
LASER BEAM BACKSCATTER ING MEASUREMENTS 
NASA-CR-70177 N66-16967 

EARTH-MOON SYSTEM 

EARTH- MOON DISTANCE MEASUREMENT USING LASER 


TPrHKITQliF 




OPTICAL SUPERHETERODYNE RECEIVER - LASER SYSTEM, 
DOPPLER FREQUENCY TRACKING, AND OPTICAL 
TRACKING 

NASA-CR-63393 N65-2640I 


EIGENVALUE 

INTEGRAL EQUATIONS GOVERNING MODE 
LASER, INVESTIGATING EXISTENCE OF 
HOLDER CONTINUOUS KERNELS 


SPECTRA OF 
EIGENVALUES FOR 
A65-15806 


CONTINUOUS WAVE GAS LASER DOPPLER FLOW METER FOR 
GAS VELOCITY MEASUREMENT N66-22338 


EIGENVALUES OF INTEGRAL EQUATIONS 
RESONANT CAVITIES 


IN LASER 

A66-21343 


DOPPLER RADAR 

MOTION SENSING BY OPTICAL HETERODYNE DOPPLER 
DETECTION FROM DIFFUSE SURFACES, EXAMINING SPATIAL 
COHERENCY OF SIGNAL A65-I9628 

NARROW BAND LASER DOPPLER RADAR NAVIGATION 
INSTRUMENT FOR INSTANTANEOUS GROUND SPEED 
TRG-019-I-I N65-27932 

DOPPLER OPTICAL NAVIGATOR TO MEASURE 
INSTANTANEOUS GROUND SPEED WITH 0.1 FT/SEC 
ACCURACY FOR ALTITUDES OF 250 TO 5000 FEET - 
CONTINUOUS WAVE LASER AS TRANSMITTER 
TRG-019-1-2 N65-28I60 

CLEAR AIR TURBULENCE DETECTION WITH LASER DOPPLER 
OPTICAL RADAR 

AIAA PAPER 66-374 A66-24498 

DOSIMETER 

PULSED LASER DOSIMETER THAT MEASURES DANGER LEVEL 
OF RADIATION OF DIRECT OR REFLECTED BEAMS AS 
SAFEGUARD TO EYE DAMAGE A65-21951 


IGENVECTOR ^ 

TWO-LEVEL ATOM INTERACTION WITH MULTMODE GAS LASER 
CAVITY, OBTAINING STATIONARY STATE AND SOLVING 
LNIQUE EIGENVALUE IK SPECIAL CASES 


LASTIC WAVE 

LASER EXCITATION IN QUARTZ OF ELASTIC MODES OF 
THICK PLATE, SUGGESTING ENERGY COUPLING MECHANISMS 


ELECTRIC ANALOGY 

ELECTRIC CIRCUIT ANALOG 
SELECTIVE MULT IREFL ECTOR 
RESONATORS 


OPTIMUM DESIGN OF MODE- 
FABRY- PEROT LASER 

A65-30344 


ELECTRIC BREAKDOWN 

IONIZATION BREAKDOWN MECHANISMS OF GASES AT 

OPTICAL INFRARED FREQUENCIES USING LASERS 

RADC— TOR— 64-422 N65-18624 

ATMCSPHERIC BREAKDOWN LIMITATIONS TC OPTICAL MASER 
PROPAGATION A66-14837 


DRILL 

LASER BEAM MACHINING AND DRILLING TECHNIQUES FOR 
USE ON ANY MATERIAL REGARDLESS OF THERMAL 
PROPERTIES A65-25373 


GAS BREAKDOWN BY LASER CAN BE ACCOUNTED FOR BY 
BOTH MICROWAVE BREAKDOWN THEORY AND INVERSE 
BREMSSTRAHLUNG A66-17040 


DROP SIZE 

LASER FOG DISDROMETER FOR MEASURING DROPLET SIZE 
IN FOG A65-17644 


MECHANISMS ASSOCIATED WITH ELECTRICAL BREAKDOWN 
AND IONIZATION IN GAS CAUSED BY HIGH INTENSITY 
RUBY OR NEODYMIUM LASER ILLUMINATION 
C— 9 2027 2-4 N66-11453 
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SUBJECT INDEX 


ELECTROMAGNETIC FIELD 


ELECTRIC DISCHARGE 

OPTIMUM LASER EMISSION MOOES RESULTING FROM HOLLOW 
CATHODE TUBE DISCHARGE DUE TO INELASTIC HELIUM 
NEON ATOM COLLISIONS A65-18556 

HELIUM-NEON LASER OUTPUT DEPENDENCE ON HOLLOW 
CATHOOE DISCHARGE CONDITIONS FOR ELECTRON 
TRANSITIONS IN NEON A65-25591 

OPTIMUM LASER EMISSION MODES RESULTING FROM HOLLOW 
CATHODE TUBE DISCHARGE DUE TO INELASTIC HELIUM 
NEON ATOM COLLISIONS A65-27149 

LASER OSCILLATIONS FROM PULSED ELECTRICAL 
DISCHARGE THROUGH NITROUS OXIDE AT 10.9 MICRON 
WAVELENGTH N65-20172 

LASER OSCILLATIONS AT WAVELENGTHS BETWEEN 21 AND 
32 MICRONS FROM PULSED DISCHARGE THROUGH AMMONIA 

N6 5-20173 

HELIUM-NEON LASER OUTPUT DEPENDENCE ON HOLLOW 
CATHODE DISCHARGE CONDITIONS FOR ELECTRON 
TRANSITIONS IN NEON A66-11422 

EXCITATION OF RUBY LASERS USING DOUBLE-PUMPED 
HIGH-INTENSITY HELICAL FLASH TUBES, OBTAINING 
TIME-RESOLVED SPECTRA OF ELECTRICAL DISCHARGES AND 
PLASMA TEMPERATURES A66-11446 

ELECTRIC FIELD 

SPATIAL DISTRIBUTION OF ELECTRICAL FIELD OBTAINED 
BY FOCUSING RADIATION OF RUBY LASER 

A66-10250 

ELECTRIC FIELD STRENGTH 

NONLINEAR OPTICAL EFFECTS IN CRYSTALLINE AND 
ISOTROPIC MATERIALS DUE TO INDUCED POLARIZATION 
THIRD ORDER IN ELECTRIC FIELD STRENGTH, USING 
GIANT PULSED LASER SOURCE A65-16663 

HYDROGEN MOLECULE MULT I PHOTON IONIZATION, 
DETERMINING PROBABILITY OF ABSORPTION, EFFECTED BY 
RUBY LASER EMISSION A66-I6517 

HYDROGEN MOLECULE MULTIPHOTON IONIZATION, 
DETERMINING PROBABILITY OF ABSORPTION, EFFECTED BY 
RUBY LASER EMISSION A66-20898 

ELECTRIC POWER CONVERSION 

THERMONUCLEAR FUSION CONTROL FOR ELECTRIC POWER 
CONVERSION - THETA PINCH, ION CYCLOTRON, AND 
INFRARED MASER DIAGNOSTICS N65-24859 

ELECTRIC PROPULSION 

PRODUCTION OF ION VELOCITIES OVER 4 KM/SEC BY 
FOCUSED RUBY LASER MAKES PRACTICAL APPLICATION IN 
DIRECT THRUSTORS AND AS PLASMA SOURCE IN 
ACCELERATOR TYPE THRUSTORS A65-23626 

ELECTRO-OPTICS 

SYSTEM TRANSLATING FREQUENCY OF GAS LASER OVER 
RANGE OF SEVERAL GIGACYCLES, ELIMINATING NEED FOR 
ELECTRO-OPTIC CRYSTALS WITH CUBIC SYMMETRY 

A65— 25872 

SATELLITE-BORNE LASER ELECTRO-OPTICAL NAVIGATION 
SYSTEM, ANALYZING ANGULAR TRACKER AND CORNER- 
REFLECTOR SENSOR A65-29242 

LASER IN SPACE APPLICATION, DISCUSSING ELECTRO- 
OPTICAL DEVICES A65-31883 

SYSTEM FOR OPTICAL ACQUISITION AND TRACKING, AND 
LASER BEAM DEFLECTOR DEVICES - ELECTRO-OPTICAL 
TECHNIQUES FOR CONTROLLING DIRECTION OF LASER 
BEAM FLOW 

NASA-CR— 64222 N65-30541 

OPTICAL RECTIFICATION IN CRYSTALS USING RUBY 
LASER BEAM 

TID-21807 N65-35445 

STATIC CHARACTERISTICS OF GAS LASER INTERNAL 
MODULATION CIRCUIT, USING ELECTRO-OPTICAL CRYSTAL 
INSERTED INTO GAS LASER RESONATOR 

A66-14059 

LARGE ANGLE DEFLECTION TECHNIQUE FOR PRODUCING 


945-LINE TELEVISION TYPE RASTER SCAN IN DISPLAY 
SYSTEM - ELECTRO-OPTICS, LASERS, AND FIBER 
OPTICS 

Ul-912008— 1 N66— 14858 

EXCITEO STATE SATURABLE ABSORBER USED WITH 
1.06 MICRON NEODYMIUM GLASS LASER 

RADC— TR— 65— 369 N66- 15701 

PIEZOELECTRIC ALLY POWERED LASER BEAM WAVEGUIDE FOR 

ELECTRO-OPTICAL ACQUISITION AND TRACKING 

NASA— CR— 68895 N66- 17291 

ELECTRO— CPT ICS CONTRIBUTIONS TO OPTICAL ASTRONOMY, 

IMAGE TRANSDUCERS, AND LASER RESEARCH AND EFFECT 
CN CIVILIAN TECHNOLOGY N66-17721 

EXPERIMENTAL AND THEORETICAL PROGRAM TO DETERMINE 
FUNDAMENTAL PROPERTIES OF FREQUENCY MODULATION 
AND SUPER-MODE LASERS 

IER-2 N66-21405 

ELECTROACOUSTIC WAVE 

HYPERSONIC WAVE GENERATION BY SUPERPOSITION OF 
TWO COHERENT LIGHT BEAMS IN SOLID OR LIQUID 
DIELECTRIC A65-15680 

ELECTROCHEMISTRY 

RESEARCH REPORTS ON CODER COMPONENTS, POLYMERS, 
SPECTROSCOPY, LASERS, ELECTROCHEMISTRY, 
TRANSMISSION LINES, AND SEMICONDUCTOR PHYSICS 
NAVWEPS— 8150 N65-15565 

STUDIES ON RADIATION PROTECTION FOR MAN, OPTICAL 
MASER OF NEODYMIUM IN TUNGSTATE, CYLINDER WAVE 
PROPAGATION ANALYSIS, AND ELECTROMOTIVE FORCE OF 
INDIUM ANTIMONIDE COMPOUND 

JPRS— 33152 N66— 15042 

ELECTROLUMINESCENCE 

FOWARD BIASED P-N JUNCTION ELECTROLUMINESCENCE 
THEORY AND APPLICATIONS TO DIODE LASERS 

A65-18872 

ELECTROLUMINESCENCE OF ZINC DIFFUSED DIODES IN 
FORWARD AND REVERSE BIAS, OBSERVING EMISSION 
SPECTRA AND LASING ACTION IN NEAR-EDGE LINE 

A65-21617 

INDIUM ARSENIDE DIODE SPONTANEOUS AND LASER 
ELECTROLUMINESCENCE IN MAGNETIC FIELDS 

A65— 24961 

IMPROVEMENT OF P-N JUNCTION IN GALLIUM ARSENIDE 
BY INCREASING QUANTUM EFFICIENCY FOR DIRECT 
CURRENT STIMULATED ELECTROLUMINESCENCE - LASERS 
AD-461889 N65-26930 

LIGHT EMISSION IN FCRWARD BIASED SEMICONDUCTOR 
P-N JUNCTION A66— 12577 

ELECTROMAGNETIC FIELD 

GPTICAL MASER THEORY INCLUDING OSCILLATORS, 
RADIATION EMISSION, QUANTUM MECHANICS, ETC 

A65— 24004 

INTEGRAL REPRESENTATION FOR ELECTROMAGNETIC FIELD 
IN FOCAL REGION OF COHERENT LIGHT BEAM EMERGING 
FROM APLANATIC OPTICAL SYSTEM A65-27092 

MODEL FOR BEHAVIOR OF OPTICAL MASER IN STATIC 
MAGNETIC FIELD OF ARBITRARY STRENGTH IN Z 

DIRECTION AND IN ELECTROMAGNETIC FIELD COMPOSED OF 

TRAVELING WAVES A66-13135 

DERIVATION OF TWO EQUATIONS FOR ELECTROMAGNETIC 
FIELD AND POPULATION INVERSION IN SOLID STATE 
LASER A66-16773 

PLASMA RESEARCH - SOLIDS, LIQUIDS, HEATING AND 
ACCELERATION BY HIGH AMPLITUDE ELECTROMAGNETIC 
FIELDS, LASER PRODUCED, ELECTRON HEATING AND 
REFLECTION, AND OPTICAL INTERACTIONS 

N66— 10960 

MILLIMETER AND SUBMILLIMETER MASER DEVICES - IRON- 
COPED MASER AMPLIFIER, PUSH-PULL RUTILE MASER, 

AND X-BAND ZERO FIELD MASERS 

REPT.-490H N66-16210 
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ELECTROMAGNETIC INTERACTION 


SUBJECT INDEX 


ELECTROMAGNETIC INTERACTION 

INTERACTION BETWEEN OPTICAL MASER MEDIUM AND 
ELECTROMAGNETIC PULSE PROPAGATING IN IT, 

DISCUSSING AMPLIFIER EQUATIONS AND STEADY STATE 
PULSE / SSP/ IN AND OUT OF RESONANCE 

A65-3337A 

ELECTROMAGNETIC RAOIATIQN 

COHERENT LASER BEAM USED TO SHOW CONSTANCY OF 
VELOCITY OF ELECTROMAGNETIC RADIATION 

A65-14215 

MASERS AND LASERS, DISCUSSING COHERENT RADIATION 
BY ATOMS AND MOLECULES AND QUANTUM ELECTRONICS 
TECHNIQUES OF GENERATING ACOUSTIC OR 
ELECTROMAGNETIC SPECTRUM A65-31383 

LASER BEAM USE IN BIOLOGY ANO MEDICINE, NOTING 
INTERACTION OF ELECTROMAGNETIC RADIATION WITH 
BIOLOGICAL SYSTEMS, HAZARDS, DIAGNOSTICS, 
THERAPEUTICS, ETC A66-14455 

OPTICAL MASER AS POWER SOURCE FOR NARROW BAND 

ELECTROMAGNETIC RADIATION THROUGH STIMULATED 
RAMAN SCATTERING - SOLID STATE PHYSICS 
REPT. -1935-6 N66-10581 

ELECTROMAGNETIC SCATTERING 

THOMSON SCATTERING SPECTRUM OF LASER BEAM FROM 
EQUILIBRIUM HYDROGEN PLASMA, NOTING EFFECT OF 
DEBYE LENGTH A65-17151 

MAGNETIC FIELD PROBE IN ELECTROMAGNET ICALLY DRIVEN 
SHOCK TUBE AND COHERENT LIGHT IN IONIZING SHOCK 
WAVE PLASMA DIAGNOSTICS A65-29569 

RADIATION SCATTERING FROM LASER BEAM BY FREE 
PLASMA ELECTRONS 

NSL-64-160-1 N65-20300 

ELECTROMAGNETIC SHOCK TUBE 

THOMSON SCATTERING MEASUREMENTS OF MAGNETIC 
ANNULAR SHOCK TUBE PLASMAS USING Q-SWITCHED RUBY 
LASER LIGHT BEAM A66-14707 

ELECTROMAGNETIC WAVE 

PLANE STATIONARY MODE OF TW LASER AMPLIFIER WITH 
FEEDBACK A65-19683 

ACCURATE LOCATION OF OBJECT IN SPACE AND TIME AND 

CORRECTION OF MOVEMENTS BY USE OF QUANTUM 
ELECTRODYNAMICS A65-25036 

INTERACTION OF ENERGETIC ELECTRONS WITH BOUNDED 
ELECTROMAGNETIC WAVES NEAR CYCLOTRON RESONANCE, 
NOTING PLASMA DIAGNOSTICS, MASER AND GAIN 
MECHANISM A66-13953 

INTENSITY DISTRIBUTION OF FRINGE SYSTEMS USED TO 

VERIFY PHASE INVERSION BETWEEN TWO LOBES OF LASER 

IN TEM-IO MODE A66-17453 

ELECTROMOTIVE FORCE 

STUDIES ON RADIATION PROTECTION FOR MAN, OPTICAL 
MASER OF NEODYMIUM IN TUNGSTATE, CYLINDER WAVE 
PROPAGATION ANALYSIS, AND ELECTROMOTIVE FORCE OF 
INDIUM ANTIMONIDE COMPOUND 

JPRS-33152 N66— 1 5042 

ELECTRON 

PLASMA RESEARCH - SOLIDS, LIQUIDS, HEATING AND 
ACCELERATION BY HIGH AMPLITUDE ELECTROMAGNETIC 
FIELDS, LASER PRODUCED, ELECTRON HEATING AND 
REFLECTION, ANO OPTICAL INTERACTIONS 

N66-10960 

ELECTRON AVALANCHE 

PHOTOELECTRONS EMITTED BY PHOTOCATHOOE LIT BY HEAT 
SOURCE AND LASER COUNTING NUMBER OF AVALANCHES 
DURING GIVEN TIME A65-18037 

ELECTRON BEAM 

ELECTRON BEAM PENETRATION IN LASER CRYSTALS FROM 
OATA OF KING ANO EHRENBERG A65-22627 

NOISE BEHAVIOR OF PCTENTML MINIMUM GF TRAVELING 
WAVE TUBE' ANO REDUCTION FACTOR FOR SHOT NOISE 
DETERMINED t USING LASERS A65-26936 


LASER ACTION AT LIQUID HELIUM TEMPERATURE IN 
CRYSTALS OF LEAD SAMARIUM, LEAD SELENIDE AND LEAD 
TELLURI DE EXCITED BY FAST ELECTRON BEAM 

A65-30346 

TRANSVERSE ELECTRON-BEAM WAVE EXCITATION BY 
PHOTOELECTRIC MIXING OF LASER BEAMS 

A65-32874 

MICROWAVE PROBLEMS IN ACOUSTIC WAVE INTERACTIONS, 
TRANSVERSE WAVE ELECTRON BEAM, OPTICAL 
SPECTROSCOPY OF LASER MATERIALS, AND NONLINEAR 
QUANTUM STUDIES 

ML-1243 N65-15605 

SEMICONDUCTOR LASER WITH ELECTRON BEAM 

AS EXCITATION SOURCE - EMISSION OATA FOR 

VARIOUS BEAM CURRENT DENSITIES N65-20391 

ELECTRON BEAM MELTING HEAT SOURCE IN VACUUM 
METALLURGY, AND RUBY AND NEODYMIUM GLASS LASERS 
FOR INDUSTRY N65-23723 

ELECTRON BEAMS, PLASMA, AND LASERS AND MASERS FOR 
EXTENDING USEFUL FREQUENCY SPECTRUM INTO RANGE 
FROM MICROWAVE TO OPTICAL FREQUENCIES 
MDL-Q12 N65-28149 

LASER ACTION BY ELECTRON BEAM PUMPING - LITERATURE 
SURVEY 

NOLTR-65-95 N65-334C1 

ELECTRON BEAM PUMPING OF NOBLE GAS ION LASER 

A66-10350 

FORCED EMISSION FROM ELECTRON-EXCITED CADMIUM 
SELENIDE A66-22174 

ELECTRCN BEAM PUMPEC LASERS, DISCUSSING ENERGY 
DISSIPATION IN FAST ELECTRONS PASSING THROUGH 
CRYSTAL, LASER SEMICONDUCTOR CHARACTERISTICS, ETC 

A66-23433 

SPECTRAL ANALYSIS OF OUTPUT FROM SINGLE CRYSTAL 
SEMICONDUCTOR GENERATOR EXCITED eY ELECTRON 
BEAM - LASERS 

FT D-TT- 65-555/ 1E264 N66-12624 

RADIATIVE RECOMBINATION WITH ELECTRON BEAM EXCITED 
CADMIUM TELLURIOE AND GALLIUM SELENIDE 

N66-12646 

ELECTRON BEAM AND HOLLOW CATHODE FLOAT-ZONE 
PROCESSES ANALYSIS FOR APPLICATION TO GROWTH OF 
LASER RUBY CRYSTALS 

AFCRL— 65-908 N66-21169 

ELECTRON BEAM WELDING 

FOCUSED ENERGY TECHNIQUES FOR JOINING, INCLUDING 
LASER WELDING 

ASTME PREPRINT AD66-718 A66-24413 

ELECTRON BOMBARDMENT 

ELECTRON BEAM PENETRATION IN LASER CRYSTALS FROM 
DATA OF KING AND EHRENBERG A65-22627 

LASER TRANSITION IDENTIFICATION IN ELECTRON BEAM 
PUMPED GALLIUM ARSENIDE, PRIMARILY ON 
CONCENTRATION OF SHALLOW DONORS ANO ACCEPTORS 

A66-IC348 

EXCITATION OF SEMICONDUCTOR LASERS BY BEAM OF FAST 
ELECTRONS, DISCUSSING WORK OF SHOCKLEY, POPOV, 

KELDYSH AND KROKHIN A66-17337 

LASER EMISSION IN PURE CAOMIUM SULFIOE CRYSTALS 
BOMBARDED BY ELECTRCN BEAMS A66-18650 

ELECTRON COLLISION 

GAS DISCHARGE COLLISION LASER EFFICIENCY ANO POWER 
CUTPUT CONSIDERATIONS WITH ATTENTION TO MANGANESE 
AND LANTHANUM DISCHARGES A65-20C62 

PULSED MOLECULAR NITROGEN LASER THEORY VIA 
ELECTRCN IMPACT EXCITATION OF TRIPLET STATES 

A65-33050 


ELECTRON DENSITY 

THOMSON SCATTERED LASER RADIATION USED TO 
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SUBJECT INDEX 


ELECTRON SPECTRUM 


DETERMINE ELECTRON DENSITY IN HELIUM PLASMA, 
EXAMINING THYRATRON TUBE AND VOLTAGE PROBE USE 

A65— 19618 

ELECTRON DENSITY MEASUREMENTS IN PLASMA PROOUCED 
BY COMBINATION OF RF AND VERY FAST THETA-PINCH 
DISCHARGES, USING GAS LASER INTERFEROMETER 

A65-29848 

TIME-DEPENDENT ELECTRON DENSITY VARIATION STUDIED 
IN FAST THETA-PINCH DISCHARGE, USING HE- NE GAS 
LASER INTERFEROMETER A65-29849 

LASER INTERFEROMETER TO MEASURE TIME AND SPATIAL 
VARIATION IN REPETITIVELY PULSED PLASMA 

A66-*C2^2 

THOMSON SCATTERING MEASUREMENTS OF MAGNETIC 
ANNULAR SHOCK TUBE PLASMAS USING Q-SN ITCHED RUBY 
LASER LIGHT BEAM A66- 14707 

MEASUREMENT OF ELECTRON DENSITY OF GAS DISCHARGE 
PLASMA BY LASER INTERFEROMETER A66-16379 

IONIZATION PHENOMENA IN ARGON DUE TO LASER 
RADIATION BY MEASURING ELECTRON DENSITY AND ENERGY 
AS TIME FUNCTION AFTER LASER PULSE INITIATION AT 
DIFFERENT GAS PRESSURES AND PREIONIZED CONDITIONS 
AIAA PAPER 66-176 A66-21690 

INFRARED MASER INTERFEROMETRY FOR TIME ANO SPACE 
RESOLUTION OF ELECTRON DENSITY IN HIGH 
TEMPERATURE PLASMAS 

ARL— 65- 135 N66-20024 

ELECTRON TEMPERATURE AND DENSITY MEASUREMENTS OF 
26 K JOULE THETA-PINCH BY LIGHT SCATTERING 
FROM COMBINED OSCILLATOR-AMPLIFIER LASER 
IPP-1/42 N66-21141 

ELECTRON EMISSION 

SINGLE PULSES OF ELECTRON EMISSION PRODUCED BY 
SPINNING-PRISM Q-SWITCHED RUBY LASER 

A65- 15443 

BACKGROUND GAS PRESSURE EFFECT ON LASER INDUCED 
ELECTRON EMISSION FROM ZINC AND TANTALUM SURFACES 

A65- 15838 

ENERGY MEASUREMENT OF RUBY LASER INOUCEO ELECTRON 
EMISSION FROM TUNGSTEN A65-20241 

TIME CORRELATION BETWEEN LASER PULSES AND LASER- 
INDUCED ELECTRON EMISSION FROM METALLIC SURFACES 

A65-34616 

TIME RESOLUTION OF ELECTRON ANO ION EMISSION 
PROOUCED BY Q-SWITCHED RUBY LASER PULSE FOCUSED 
ON METAL SURFACE A66-18358 

THERMOSTIMULATED INDUCED ELECTRON EMISSION FROM 
SAMPLES CUT FROM LASER RUBY CRYSTALS DETECTED WITH 

OPEN POINT COUNTER A66-18609 

ELECTRON ANO ION EMISSION FROM PULSED RUBY LASER 
ILLUMINATED METALLIC SURFACE INTO VACUUM, 
DETERMINING APPLICATION TO PULSED I ON THRUSTOR 
AIAA PAPER 66-230 A66-21453 

ELECTRON ENERGY 

INTERACTION OF ENERGETIC ELECTRONS WITH BOUNDED 
ELECTROMAGNETIC HAVES NEAR CYCLOTRON RESONANCE, 
NOTING PLASMA DIAGNOSTICS, MASER AND GAIN 
MECHANISM A66-13953 

ELECTRON ENERGY SPECTRA IN NEON, XENON AND HELIUM- 

NEON LASER DISCHARGES, CALCULATING PRODUCTION ANO 
DESTRUCTION RATE PARAMETERS A66-18354 

ELECTRON IMPACT 

EXCITATION ANO INVERSION METHOD IN GAS LASERS 
NOTING CHARACTERISTICS OF HELIUM-NEON LASER AND 
IONIZED AND THREE-LEVEL LASER SYSTEM 

A66— 13951 

GAS DISCHARGE BY LASER PULSE, TAKING INTO ACCOUNT 
PHOTOIONIZATION DUE TO ELECTRON IMPACT 

A66-24887 


ELECTRON IONIZATION 

CURRENT DISCHARGE OF HELIUM NEON LASER ON LASER 
ACTION A66-12439 

ELECTRON MASS 

EFFECTIVE MASS IN IN AS AND IN SB FROM LANDAU 
SHIFT OF PEAK EMISSION IN LASER DIODES 

A66-21579 

ELECTRON MICROSCOPY 

REPLICA TECHNIQUES AND ELECTRON ANO OPTICAL 
MICROSCOPY TO STUDY LASER IRRADIATED METAL 
SURFACES A66— 16393 

ELECTRON MULTIPLIER 

HIGH SENSITIVITY FAST-RESPONSE LASER DETECTION 
SYSTEM, DESCRIBING MICROWAVE RESPONSE 
PHOTOELECTRIC DETECTOR WITH AMPLIFICATION AND 
MIXING FUNCTIONS A66-22046 

ELECTRON OPTICS 

PROCEEDINGS OF INTERNATIONAL SYMPOSIUM ON LASER 
PHYSICS AND APPLICATIONS AT BERN, SWITZERLAND 
IN CCTCBER 1964 A65-19993 

LASER MODULATOR USING GALLIUM ARSENIDE AND GALLIUM 
PHOSPHIDE ELECTRO-OPTIC CRYSTALS 

NAS A-CR— 71516 N66-21435 

ELECTRON PARAMAGNETIC RESONANCE 

ELECTRON PARAMAGNETIC RESONANCE THEORETICAL 
ASPECTS AND APPLICATION TO ATOMIC NUCLEI 
POLARIZATION, INCREASED SPECTROMETER RESOLUTION 
AND SOLID STATE MASERS A65-32773 

LIFE SUPPORT SYSTEM, FLUID AMPLIFICATION, 

SPALLING, COMMUNICATIONS SATELLITE, MICROWAVE 
APPARATUS, HIGH STRENGTH STEEL, TRACERS, LASERS, 
ATMOSPHERIC TURBULENCE, AND RESONANCE 
AD-611432 N65-22732 

QUANTUM RF PHYSICS TEXT COVERING MAGNETIC 
RESONANCE THEORY, ELECTRON PARAMAGNETIC RESONANCE, 
NUCLEAR MAGNETIC RESONANCES, TWO- AND THREE-LEVEL 
MASERS, RF GAS SPECTROSCOPY AND AMMONIA 
OSCILLATOR A66-109S4 

OPTICAL ABSORPTION ANO ELECTRON PARAMAGNETIC 
RESONANCE TECHNIQUES USED TO STUDY IONIZING 
RADIATION EFFECT ON RUBY LASERS 

NASA— TN—D— 3379 N66-21037 

ELECTRON-PHONON INTERACTION 

MICROWAVE RESEARCH ON ACOUSTIC WAVE AMPLIFICATIONS 
AND GEOMETRICAL OPTICS, OPTICAL MASERS, 
ELECTRON-PHONON INTERACTIONS, AND RAMAN 
SCATTERING FROM BIREFRINGENT CRYSTALS 
ML- 1277 N65-20038 

ELECTRON PLASMA 

RADIATION SCATTERING FROM LASER BEAM BY FREE 
PLASMA ELECTRONS 

NSL-64- 168-1 N65-20300 

DIFFUSION OF LIGHT BY PLASMA ELECTRONS PRODUCED IN 

LABORATORY FOR VERY SHALL EFFECTIVE DIFFUSION AREA 

A66-21712 

ELECTRON SCATTERING 

STIMULATED COMPTON SCATTERING OF ELECTRONS BY 
LASER BEAM 

IS-1187 N66-20388 

ELECTRON SOURCE 

LOCAL LASER HEATING OF CATHODE FOR ELECTRON 
EXTRACTION FROM PLASMOID A66-I6149 

ELECTRON SPECTRUM 

ELECTRON ENERGY SPECTRA IN GAS LASER DISCHARGES 
AND INVESTIGATION OF NEW DISCHARGE 
CONFIGURATIONS 

NASA— CR-67298 N65-35355 

ELECTRON ENERGY SPECTRA IN NEON, XENON ANC HELIUM- 

NEON LASER DISCHARGES, CALCULATING PRODUCTION AND 
DESTRUCTION RATE PARAMETERS A66-18354 

EXCITED RUBY CRYSTAL PHOSPHORESCENCE NOTING 
SPECTRAL RANGE, DURATION, ELECTRON EXCITATION 
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ELECTRON SPIN RESONANCE 


SUBJECT INDEX 


MECHANISM AND UPPER WAVELENGTH LIMIT 

A66-I9667 

EXCITED RUBY CRYSTAL PHOSPHORESCENCE NOTING 
SPECTRAL RANGE, DURATION, ELECTRON EXCITATION 
MECHANISM AND UPPER WAVELENGTH LIMIT 

A66-21834 


ELECTRON TUBE 

HYDROGEN MASER AND CESIUM BEAM TUBE FREQUENCY 
STANDARDS COMPARED A65-16680 

FREQUENCY STANDARDS OF HYDROGEN MASER AND SWISS 
CESIUM ATOMIC BEAM TUBE COMPARED 

A65-16681 


ELECTRON SPIN RESONANCE 

MAGNITUDE OF ANISOTROPIC LINE BROADENING IN RUBY 

A66-I3278 

GROUND STATE ESR SATURATION EFFECT ON RUBY LASER 
OUTPUT FREQUENCY AT CRYOGENIC TEMPERATURE 

A66-16753 


ELECTRONIC EQUIPMENT 

ELECTRONIC DEVICES - DUPLEXERS, PLASMA AMPLIFIERS, 
CATHOCE RAY TUBES, CAPACITORS, THIN FILM 
TECHNIQUES, AND OPTICAL MASERS 

SR— 8 5 N65-33773 

LASER BEAM WELDING ELECTRONIC-COMPONENT LEADS 

A66-14517 


ELECTRON STATE 

LASER OPERATION PRINCIPLES AND OSCILLATING ELEMENT 
OF LASER RESONATOR A65-31880 

C W LASER ACTION ON TRIPLE STATE PHOSPHORUS-SULFUR 
TRANSITION, USING HYDROGEN SULFIDE-NOBLE GAS 
MIXTURES A66-2I577 

ELECTRON TEMPERATURE 

MICROWAVE ELECTRON CYCLOTRON RESONANCE PUMPING OF 
NEON-HELIUM LASER TO RAISE PLASMA ELECTRON 
TEMPERATURE FOR INCREASE OF OUTPUT 

A65-15320 

LOCAL ELECTRON TEMPERATURE AND ELECTRON DENSITY IN 
THETA PINCH MEASURED BY MEANS OF SCATTERING OF 
LASER BEAM A66-14334 


ELECTRONICS METHODS USED IN LASER TECHNOLOGY AND 
VICE VERSA, EMPHASIZING MICROWAVE PHOTOELECTRONIC 
DEVICES, SELF-CONSISTENT GAS DISCHARGES AT OPTICAL 
FREQUENCIES, ETC A66-20434 


ELECTRONIC LEVEL _ 

LASER OSCILLATION IN DECAY OF EXCITED MOLECULES 
FROM CHEMICAL REACTION, NOTING CHANGE IN THREE 
ELECTRONIC LEVELS IN MOLECULAR SYSTEM 


ELECTRONIC PACKAGING 

LASER MICROWELDING EVALUATION WITH REGARD TO 
BONDING OF DISSIMILAR ELECTRONIC INTERCONNECTION 
MATERIALS FOR THIN FILM CIRCUITS 

A65-24352 


ELECTRON TEMPERATURE AND DENSITY MEASUREMENTS OF 
26 K JOULE THETA-PINCH BY LIGHT SCATTERING 
FROM COMBINED OSCILLATOR-AMPLIFIER LASER 
IPP-1/42 N66-21141 

ELECTRON TRANSITION 

TRANSITION PROCESSES OF OSCILLATION AMPLITUDE 
FORMATION IN RF THREE-LEVEL MASERS 

A65-15460 

I R LASER ACTION IN ARGON II BETWEEN I AND 2 
MICRONS AND IN 6000 TO 7000 ANGSTROM RANGE 

A65-I7207 


LASER WELDING FOR PRODUCTION MICROWELDING, NOTING 

DESIGN, CONSTRUCTION AND APPLICATION 

ASTME PREPRINT MM66-707 A66-24415 


ELECTRONICS 

PROCEEDINGS OF INTERNATIONAL 
PHYSICS AND APPLICATIONS AT 
IN OCTOBER 1964 


SYMPOSIUM ON LASER 
BERN, SWITZERLAND 
A65-19993 


NINETEENTH ANNUAL CONVENTION OF ARMED FORCES 
COMMUNICATIONS AND ELECTRONICS ASSOCIATION ON 
LASER TECHNOLOGY AND APPLICATION AT FORT 
MONMOUTH, NEW JERSEY IN JUNE 1965 

A65-31879 


CHEMICAL PROCESSES PRODUCING SPECTROSCOPICALLY 
OBSERVABLE POPULATION INVERSIONS IN ATOMIC OR 
MOLECULAR LASERS A65-20066 

HELIUM-NEON LASER OUTPUT DEPENDENCE ON HOLLOW 
CATHODE DISCHARGE CONDITIONS FOR ELECTRON 
TRANSITIONS IN NEON A65-25591 


ELECTRONICS RESEARCH ON TRAVELING WAVE TUBES, 

RARE EARTH TARGETS FOR NEUTRON GENERATORS, 

AND GAS DISCHARGE AND SEMICONDUCTOR 
INJECTION-TYPE LASERS N65-2C166 

RUBY AND NEODYMIUM GLASS LASERS FOR INDUSTRY - 
ELECTRONICS N65-23722 


U V ION LASER TRANSITIONS IN INERT GASES, OXYGEN 
AND NITROGEN BETWEEN 2300 AND 4000 ANGSTROMS, 
SHOWING RELATIONSHIP BETWEEN GAIN AND TUBE 
DIAMETER A65-27334 


PHYSICAL ELECTRONICS, SOLID STATE PHYSICS, LIQUID 
STATE PHYSICS, INFORMATION SCIENCES, AND LASER 
AND COMMUNICATION THEORY 

LMSC-6-75-65-10 N65-25125 


TRANSITION PROCESSES OF OSCILLATION AMPLITUDE 
FORMATION IN RF THREE-LEVEL MASERS 

A65-28556 

LASER TRANSITION IDENTIFICATION IN ELECTRON BEAM 
PUMPED GALLIUM ARSENIDE, PRIMARILY ON 
CONCENTRATION OF SHALLOW DONORS ANO ACCEPTORS 

A66-10348 

LASER ACTION AT 5401 ANGSTROMS IN PURE NEON PULSED 

HIGH VOLTAGE DISCHARGE A66-10353 

ATOMIC BEAM LASERS, PARTICULARY FOR POPULATION 
INVERSION IN LEVELS OF OPTICAL TRANSITION 

A66-10448 

HELIUM-NEON LASER OUTPUT DEPENDENCE ON HOLLOW 
CATHODE DISCHARGE CONDITIONS FOR ELECTRON 
TRANSITIONS IN NEON A66-11422 

TWO- AND THREE-STEP LASER CASCADES DETECTED 
EXPERIMENTALLY IN HELIUM-NEON MIXTURES, ANALYZING 
TWO-STEP CASCADE STARTING WITH DENSITY MATRIX 
FORMULATION A66-11477 


EVALUATION OF MASER-EQUIPPED WEATHER RADAR SET AND 
AREA PRECIPITATION MEASUREMENT INDICATOR - 
METEOROLOGICAL SENSING DEVICE - ELECTRONICS 
QPK-! N66-14191 

ELECTROSTATIC GYROSCOPE 

INERTIAL SENSORS REVIEWING RING LASER, 
ELECTROSTATIC FLUID SPHERE, MAGNETIC RESONANCE, 
SUPERCONDUCTIVITY GYROSCOPE, RELATIVISTIC ROTATING 
TENSOR, VORTEX RATE AND QUANTUM MECHANICAL EFFECT 
SENSING 

AIAA PAPER 65-401 A65-29669 

ELECTROSTATIC INSTRUMENT 

ELECTROSTATIC IMAGE CONVERTER CAMERA USED IN 
PLASMA AND LASER RESEARCH FOR HIGH SPEED WRITING 

A65-32585 


ELECTROSTATICS 

STATIC CHARACTERISTICS OF GAS LASER INTERNAL 
MODULATION CIRCUIT, USING ELECTRO-OPTICAL CRYSTAL 
INSERTED INTO GAS LASER RESONATOR 

14059 


ATOMIC BEAM LASERS, PARTICULARLY FOR POPULATION 
INVERSION IN LEVELS OF OPTICAL TRANSITION 

A66-I33I1 


ELEMENT ABUNDANCE 

LECTURE MANUSCRIPTS ON 
BIOLOGICAL EXPLORATION 


HIGH ALTITUDE EXPLOSIONS, 
OF MARS, MASERS AND 
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SUBJECT INDEX 


ENERGY DENSITY 


LASERS, PLANETARY ATMOSPHERES, RELATIVITY 
THEORY, ELEMENT ABUNDANCE, AND SOLAR PARTICLES 

N65— 31360 

EMBRYO 

LASER RADIATION EFFECT ON VERTEBRATE EMBRYOS 

N65-16624 

EMISSION 

RELAXATION OSCILLATIONS IN EMISSION OF RUBY LASERS 

UNDER VARIOUS OPERATIONAL CONDITIONS 

T-G-215 N65-24968 

MEASUREMENT OF TEMPERATURE DEPENDENCE OF ENERGY 
LEVELS INVOLVED IN LASER EMISSION 

NASA-CR-64436 w^s-^7191 

INFLUENCE OF RESONANT CAVITY, XENON LIGHT, AND 
OTHER PARAMETERS ON RUBY LASER EMISSION ENERGY 
OUTPUT 

PTD-TT— 64— 1339/1 G2G3G4 N66-1I522 

THEORY OF INOUCED AND SPONTANEOUS LASER EMISSION 
FROM ATOMIC LEVEL SYSTEM AND INCIDENT BEAMS OF 
RADIATION 

AFCRL— 65— 505 N66- 11992 

SPONTANEOUS EMISSION FROM ATOM INTERACTING MITH 
COHERENT LIGHT HAVE 

AFOSR— 65— 1000 N66- 12043 

LASER THEORY KITH CLASSICAL AND QUANTUM MECHANICAL 

APPROACH TO ABSORPTION AND EMISSION 

*-1743 N66-20857 

EMISSION SPECTRUM 

R SUB 1 RUBY LINE EMISSION AND FREQUENCY 
DEPENDENCE ON TEMPERATURE VARIATION 

A65-15205 

XENON-KRYPTON LASER EMISSION IN 12 WAVELENGTHS 
RANGING FROM 2.03 TO 9 MICRONS WITH EXTERNAL AND 
INNER MIRRORS A65-17353 

EMISSION ANO ABSORPTION PROFILES FOR RUBY R SUB 1 

LINES SHOW ABSENCE OF SIGNIFICANT STOKES SHIFT 

A65— 17664 

EMISSION SPECTRUM OF RUBY LASER WITH EXTERNAL 
SPHERICAL MIRRORS IN NONOAMPING INTENSITY 
FLUCTUATIONS AND QUASI-STEAOY GENERATION 

A65-21041 

SPECTROSCOPIC DATA ON ABSORPTION, SPONTANEOUS 
FLUORESCENCE AND STIMULATED EMISSION IN ACTINIDES, 
TRANSITION METAL AND SEMICONDUCTOR LASER MATERIAL 

A65-21168 

ELECTROLUMINESCENCE OF ZINC DIFFUSED DIODES IN 
FORWARD AND REVERSE BIAS, OBSERVING EMISSION 
SPECTRA ANO LASING ACTION IN NEAR-EDGE LINE 

A65-21617 

DATA ON LASER MATERIALS REFERENCED TO MAY 1964 
INCLUDING LASER EMISSION LINES AND LASER 
PERFORMANCE PARAMETERS A65-22616 

EMISSION SPECTRUM OF NEON-HYDROGEN LASER FOR CASE 
OF HIGH CURRENT DENSITIES IN HOLLOW CATHODE 

A65-24084 

PB SE DIODE LASER FABRICATION, PROPERTIES AND 
EMISSION SPECTRUM WITH PEAK AT 8.5 MICRONS 

A65-27602 

EMISSION SPECTRA OF TRIS AND TETRAKIS FORMS OF 
FOUR BETA-DIKETONE EUROPIUM CHELATES STUDIED FOR 
LIQUID LASER APPLICATION A65-33308 

RADIATIVE TRANSITION PROCESS IN EMISSION SPECTRUM 
OF GALLIUM ARSENIDE P-N JUNCTION LASER DIODES 

A6 5-34666 

EMISSION SPECTRUM OF NEON-HYDROGEN LASER FOR CASE 
OF HIGH CURRENT DENSITIES IN HOLLOW CATHODE 

A65-34905 

WHITE LIGHT EMISSION WHEN PULSED LASER BEAM 
FOCUSES ON TARGETS IS MAINLY DUE TO TEMPERATURE 


RADIATION A65-34957 

HIGH INTENSITY ULTRAVIOLET RADIATION SOURCE TO 
PUMP PHOSPHORS AND LASER MATERIALS WITH 
ABSORPTION BANOS IN PHOSPHOR EMISSION SPECTRUM 
CDRF-173 N65-14365 

MULTIPLE LIGHT FILTER NARROWING EMISSION BANDS OF 
RUBY LASER WITH MULTIPLEX RESONATOR 

A66-12627 

MODES OF EM I SS ION— VS— T I ME SPECTRUM, OPTICAL 
^MISSION SPECTRUM AND SUPERPOSITION SPECTRUM OF 
SHORT CONFOCAL RUBY LASER IN NEAR FIELD 

A66-14290 

GALLIUM ARSENIDE P-N JUNCTION LASER DIODE COHERING 
INJECTION CURRENT DISTRIBUTION, DENSITY AND 
EMISSION SPECTRA VARIATION A66-L4659 

LASER OSCILLATION IN CALCIUM TUNGSTATE CRYSTALS 
ACTIVATED WITH TRIVALENT PRASEODYMIUM 

A66-14898 

EMISSION SPECTRUM OF RUBY MASER CALCULATED, USING 
DYNAMICS OF TWO-LEVEL SYSTEMS A66-16541 

TEMPERATURE DEPENDENCE OF EMISSICN SPECTRUM AND 
THRESHOLD CURRENT IN GA AS LASERS 

A66-17333 

ISOTOPE SHIFT, L INEWIDTH AND PRECISE WAVELENGTH OF 

LASER EMISSION IN IONIZED HG A66-18035 

EMISSION SPECTROSCOPY ANO COORDINATION CHEMISTRY 
OF EUROPIUM CHELATE SOLUTIONS - CHELATE LASERS 
INVESTIGATED FOR EVALUATING POTENTIALITIES OF 
LIQUID LASERS 

TR-65-052-1 1 N66-14177 

ENERGY 

INFLUENCE OF RESONANT CAVITY, XENON LIGHT, AND 
OTHER PARAMETERS ON RUBY LASER EMISSION ENERGY 
OUTPUT 

FT D— TT-64— 1339/ 1 £2 63E4 N66-11522 

EFFECT OF RUBY LASER ENERGY ON GAMMA RADIATED 
HUMAN ADENOCARCINOMA CELLS 

SAM— TR— 65— 41 N66-11874 

ENERGY ABSORPTION 

ENERGY LOSSES IN RUBY LASER DUE TO HEAT EVOLUTION 
DURING OPTICAL PUMPING, NOTING RELATION BETWEEN 
ENERGY ABSORPTION AND POPULATION INVERSION 

A65- 36055 

PLASMA GENERATION BY FOCUSING LASER BEAM IN AIR AT 
ATMOSPHERIC PRESSURE AND ROOM TEMPERATURE INDICATE 
CONNECTION WITH LUMINOUS ENERGY ABSORPTION DURING 
BREAKDOWN A66-14538 

ENERGY LOSSES IN RUBY LASER DUE TO HEAT EVOLUTION 
CURING OPTICAL PUMPING, NOTING RELATION BETWEEN 
ENERGY ABSORPTION AND POPULATION INVERSION 

A66-15858 

ENERGY CONVERSION 

MODEL FOR LASER AMPLIFIER IN WHICH EXCITED 
ELECTRON DENSITY IN HOST LASER MATERIAL IS 
STIMULATED TO PRODUCE OPTICAL ENERGY 

N65— 24343 

EFFICIENT CONVERSION OF ELECTRICAL ENERGY INTO 
LASER RADIATION, USING COAXIAL OPTICAL PUMP 

A66-23479 

N ASA PROGRAM OF ADVANCED SPACE RESEARCH ANO 
TECHNOLOGY - PLANETARY EXPLORATION, ENERGY 
CONVERSION, MATERIALS SCIENCE, AND LASERS 

N66-12404 

ENERGY CONVERSION EFFICIENCY 

LASER PUMPING TECHNIQUES - THETA PINCH ENERGY 
TRANSFER EFFICIENCY IN CONVERSION OF ELECTRIC 
ENERGY TO ELECTROMAGNETIC ENERGY 

AFOSR— 65-22 12 N66-15605 

ENERGY DENSITY 

AXIALLY UNIFORM ENERGY DENSITY IN LASER CAVITY 


1-23 



ENERGY DISTRIBUTION 


SUBJECT INDEX 


OBTAINED* USING BIREFRINGENT SAPPHIRE QUARTER HAVE 
PLATES* RUBY ROD AND TWO MIRRORS 

A65-16407 


COMPTON SCATTERING OF LASER PHOTONS, NOTING 
TRANSFORMATION INTO GAMMA RADIATION PHOTONS UPON 
COLLISION WITH HIGH ENERGY ELECTRONS 

A66— 17816 


ENERGY DISTRIBUTION 

POLARIZATION EFFECT ON ENERGY DISTRIBUTION AND 
EFFICIENCY IN DIFFRACTION GRATING OF ATTENUATED 
LASER LIGHT A65-16581 


ENERGY STORAGE 

FAST HIGH RADIANCE ABLATING LASER PUMP AND ENERGY 
STORAGE TECHNIQUE 

AFAL-TR-65-22 N65-22702 


LASER BEAM DIVERGENCE AND ENERGY DISTRIBUTION 
MEASUREMENT, USING HIDE LATITUDE FILM AND THIN 
CELLULOID MIRROR A65-17432 


SINGLE PULSE OPERATION OF LASERS, NOTING ENERGY 
STORAGE AND AMPLIFICATION EFFECT FOR FOUR- AND 
THREE-LEVEL ACTIVE MEDIUM A66-23667 


ELECTRON ENERGY SPECTRA IN GAS LASER DISCHARGES 
AND INVESTIGATION OF NEH DISCHARGE 
CONFIGURATIONS 

NASA-CR-672S8 N65-35355 

HEATING PROCESS IN LASER HELDING OF METAL SHEETS, 
TAKING INTO ACCOUNT ENERGY DISTRIBUTION, HEAT 

TRANSFER AND FLUX DENSITIES A66-15347 

ENERGY EXCHANGE 

LASER PHYSICS CONFERENCE - ENERGY EXCHANGE IN 
SOLIDS AND GASES, NONLINEAR EFFECTS, GAS 
BREAKDOUN, AND REFRACTIVE INDEX VARIATION 
AD-622507 N66-14573 

ENERGY LEVEL 

TRANSITION PROCESSES OF OSCILLATION AMPLITUDE 
FORMATION IN RF THREE-LEVEL MASERS 

A65-15460 

C W LASER OSCILLATION ON P BRANCH ROTATIONAL 
TRANSITIONS OF VIBRATION BAND OF NITROUS OXIDE 

A65-16671 

RUBY LASER THRESHOLD PUMPING AND EMISSION ENERGIES 
RELATED TO TRANSMISSION COEFFICIENT, ROD DIAMETER 
AND THRESHOLD LEVEL A65-20343 

MASER PRINCIPLES, PRACTICAL DESIGN AND CURRENT 
APPLICATION A65-30377 

MEASUREMENT OF TEMPERATURE DEPENDENCE OF ENERGY 
LEVELS INVOLVED IN LASER EMISSION 

NASA-CR-6A436 N65-32191 

ENERGY LOSS 

OPTIMUM PEAK POHER FROM GIANT PULSE LASER IN TERMS 
OF LOSS FACTOR AND POPULATION DENSITY 

A65-15824 

PULSED RUBY LASER ROD CAVITY LOSS MEASUREMENTS 
FROM 77 TO 293 DEGREES K INDICATING ESSENTIALLY 
CONSTANT LOSS A65-I6129 


ENERGY STORAGE DEVICE 

TEXT ON HIGH SPEED OPTICAL PULSE TECHNOLOGY, 

LASERS AND MEASURING TECHNIQUES, EMPHASIZING 
CAPACITOR DISCHARGE APPLICATION 

A66-22063 


ENERGY TRANSFER 

VIBRATIONAL. ELECTRONIC AND TRANSLATIONAL ENERGY 
TRANSFERS OF GAS MOLECULE COLLISIONS, NOTING 
QUENCHING PROCESS AND FREQUENCY DIFFERENCES 
EFFECT A65-20068 

CPTICAL PUMPING ENERGY TRANSFER MECHANISM IN RARE 
EARTH CHELATES NOTING POSSIBILITY AS LASER 
MATERIAL A65-2C075 

PULSEO AND CONTINUOUS HAVE LASER OPERATION OF 
THULIUM ION DOPEC ERBIUM OXIDE HHICH PROVIDES 
PUMPING MECHANISM BY MEANS OF ENERGY TRANSFER 

A65-26955 

RESONANT ENERGY TRANSFER FROM MERCURY TO ZINC IN 
GAS LASER 

AD— 603680 N65- 14200 

ENERGY TRANSFER IN RARE EARTH CHELATES - 
IMPLICATIONS FOR ORGANIC LASER DESIGN 

N65-15505 

LASER OSCILLATION INCREASE IN EFFICIENCY IN 
NEODYMIUM DOPED GLASS PRODUCED THROUGH ENERGY 
TRANSFER A66-10352 

CPTICAL DESIGN OF ELLIPTICAL CAVITIES AND 
COMPARISON OF ENERGY TRANSFERS FROM LIGHT SOURCE 
TO RUBY LASER WITH CYLINDRICAL CAVITIES 

A66-16647 


ENTROPY 

SOME LASER PROPERTIES FROM VIEWPOINT OF SECOND LAW 
CF THERMODYNAMICS OF IRREVERSIBLE PROCESSES 

A65-31376 


STIMULATED EMISSION OF ELECTROMAGNETIC WAVES FROM 
CIRCULAR CYLINDER AND SPHERE A65-17219 


SOME LASER PROPERTIES FROM VIEWPOINT OF SECOND LAW 
OF THERMODYNAMICS OF IRREVERSIBLE PROCESSES 

A66-14899 


INTERNAL LOSSES EFFECT ON RADIATION POWER IN LASER 

A65-24058 

LASER OSCILLATION AND ENERGY LOSSES IN MEDIUM 
CONTAINING ACTIVE MOLECULES A65-24811 

TRANSITION PROCESSES OF OSCILLATION AMPLITUDE 
FORMATION IN RF THREE-LEVEL MASERS 

A65-28556 

RADIAL DEPENDENCE OF ABSORBED ENERGY DISTRIBUTION 
IN CYLINDRICAL ROD OF NEODYMIUM GLASS PUMPED WITH 
XENON SOURCE A65-29792 

TRANSITION PROBABILITIES FOR AR II LASER LINES 
COMPARED WITH PREVIOUS THEORETICAL AND 
EXPERIMENTAL DATA A65-29799 

STEADY STATE OSCILLATIONS OF LASERS WITH 
DISTRIBUTED ENERGY LOSSES N65-27236 

ELECTRON BEAM PUMPED LASERS, DISCUSSING ENERGY 
DISSIPATION IN FAST ELECTRONS PASSING THROUGH 
CRYSTAL, LASER SEMICONDUCTOR CHARACTERISTICS, ETC 

A66-23433 


ENERGY SPECTRUM 

TIME RESOLVED SPECTRA FOR PULSE OPERATED GALLIUM 
ARSENIDE LASER DIODES A65-33372 


EPITAXIAL DEPOSITION 

EPITAXIAL DEPOSITION OF GERMANIUM ON GALLIUM 
ARSENIDE BY HYOROGEN REDUCTION OF GERMANIUM 
TETRACHLORIDE - SEMICONDUCTOR AND LASER 
PRODUCTION 

SRRC-RR-65-52 N65-34688 

ERBIUM 

YB3- ER3 GLASS THREE LEVEL LASER ACTION 

A65-17208 

LASER CHARACTERISTICS OF AND COHERENT OSCILLATIONS 
FROM TRIVALENT TM, HO, YB AND ER IONS IN 
YTTRIUM ALUMINUM GARNET A66-10241 


ABSORPTION DATA FOR METHANE AND ETHANE, USING HE- 
NE TUNED LASER SPECTROSCOPY A65-20064 


REFRACTIVE INDEX OF SOLID DETERMINED, USING FAK- 
IR MICHELSON INTERFEROMETER ILLUMINATED WITH 
RADIATION FROM CN MASER A65-24683 

ETHYLENE COMPOUND 

CARBON AND ETHYLENE TETRACHLORIDE ULTRASONIC 
MODULATORS APPLIED TO IR LASER HETERODYNE 
EXPERIMENTS ON IN AS PHOTODIODE 
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SUBJECT INDEX 


FABRY— PEROT LASER 


A66— 23353 

EUROPIUM 

STIMULATED EMISSION AT ROOM TEMPERATURE IN 
EUROPIUM CHELATE SOLUTION A65-21625 

EMISSION SPECTRA OF TRIS AND TETRAKIS FORMS OF 
FOUR BETA-0 IKETONE EUROPIUM CHELATES STUDIED FOR 
LIQUID LASER APPLICATION A65-33308 

CHELATE LASER SYSTEMS - EUROPIUM BENZOYLACETONATE 
TR— 64-052.7 N65-14A05 

EMISSION SPECTROSCOPY AND COORDINATION CHEMISTRY 
OF EUROPIUM CHELATE SOLUTIONS - CHELATE LASERS 
INVESTIGATES FOR EVALUATING POTENT! AUTfFS OF 
LIQUID LASERS 

TR-65-052-H N66-14177 

EUROPIUM COMPOUND 

ORGANIC CATIONS EFFECT ON LASER THRESHOLD OF 
SOLUTIONS OF TETRAKIS FORM OF EUROPIUM 
BENZOYLTRIFLUOROACETONATE A66-1841B 

EXCITATION 

EXCITATION MECHANISMS IN XENON AND HELIUM-XENON 
GAS LASERS 

S— 705 N65-15980 

SEMICONDUCTOR LASER WITH ELECTRON BEAM 

AS EXCITATION SOURCE - EMISSION DATA FOR 

VARIOUS BEAM CURRENT DENSITIES N65-20391 

EXCITATION MECHANISMS IN XENON AND HELIUM-XENON 
GAS LASER* XENON LIFETIMES, AND THEORY OF 
DIFFUSION CONTROLLED GLOW DISCHARGE 
S— 669 N65— 28779 

DECAY OF LASER-INDUCED EXCITATIONS OF F CENTERS 
IN ALKALI HALIDES 

NSC— 387 N65-34867 

EXCITED STATE 

MEASUREMENT OF GAS LASER RADIATIVE DECAY RATES AND 
TOTAL INELASTIC DESTRUCTIVE CROSS SECTION OF SHORT 
LIVED EXCITED STATES IN 4-NSEC TO 1000-NSEC RANGE 

A65— 20061 

EXCITED STATE SPECTROSCOPY USING RUBY LASER AND 

LOCALIZED EXCITONS IN ALKALI HALIDES 

AD-619198 N65-35423 

DECAY OF F-CENTER EXCITATIONS IN ALKALI HALIDES 

INDUCED BY SHORT INTENSE PULSE OF Q-SWITCHED RUBY 

LASER A66-19367 

EXCITED STATE SATURABLE ABSORBER USED WITH 
1.06 MICRON NEODYMIUM GLASS LASER 

RADC— TR-65-369 N66-15701 

EXPLORER XXII SATELLITE 

REFLECTED RADIATION OF Q-SPOILED RUBY LASER FROM 
EXPLORER XXII A65-21306 

EXPLORER SATELLITE 

ACCURATE TRACKING OF BEACON- EXPLORER ORBITING 
OPTICAL REFLECTORS, USING PULSED RUBY LASER BEAMS 

A66- 19902 

LASER BEAM TRACKING OF BEACON EXPLORER 
SATELLITES 

NASA— TM—X— 56631 N66-22191 

EYE DISEASE 

CHEMICAL PUMPING OF LASERS - EYE DAMAGE IN 
MONKEYS FROM LASER IRRADIATION 

U— 3259 N66-13799 

EYE PROTECTION 

PULSED LASER DOSIMETER THAT MEASURES DANGER LEVEL 
OF RADIATION OF DIRECT OR REFLECTED BEAMS AS 
SAFEGUARD TO EYE DAMAGE A65-21951 

DETERMINATION OF ATTENUATING FILTERS REQUIRED FOR 
EYE PROTECTION AGAINST LASER RADIATION 

A65— 2261* 

THRESHOLD INTENSITY OF 8*00 ANGSTROM LIGHT FROM 
GALLIUM ARSENIDE LASER DIODE AND EYE DAMAGE 


A65— 3*663 

HAZARDS, EFFECT, SAFETY AND PRECAUTION FOR 
PREVENTION OF PHYSICAL INJURIES FROM LASER 
RADIATION A66— 1369* 

F 

F CENTER 

DECAY OF LASER-INDUCED EXCITATIONS OF F CENTERS 
IN ALKALI HALIDES 

HSC-387 N65-34867 

CECAY OF F-CENTER EXCITATIONS IN ALKALI HALIDES 
INDUCED BY SHORT INTENSE PULSE OF Q-SWITCHED RUBY 

LASER A66-19367 

FABRY— PEROT INTERFEROMETER 

SELF-CONSISTENT FIELD ANALYSIS FOR FIELD 
DISTRIBUTIONS OF RESONANT MODES IN SPHERICAL 
MIRROR FABRY- PEROT RESONATOR A65-16566 

EXCITATION OF OFF-AXIS STIMULATED RADIATION BEAMS 
BY INCLINING GENERATING SAMPLE WITH RESPECT TO 
INTERFEROMETER AXIS A65-18A5* 

RESONANCE OSCILLATION IN RUBY LASER EMISSION 
STUDIED BY FABRY- PEROT MULTIPLEX ETALON AS 
FUNCTION OF RESONATOR PROPERTIES 

A65— 2*976 

EXCITATION OF OFF-AXIS STIMULATED RADIATION BEAMS 
BY INCLINING GENERATING SAMPLE WITH RESPECT TO 
INTERFEROMETER AXIS A65-28083 

RESONANT WAVES IN FABRY- PEROT INTERFEROMETER 
INVESTIGATED ON BASIS OF STANOING WAVE TYPE 
FORMULATION A65-33516 

MICROWAVE OR LASER RESONATOR WITH FLAT-ROOF MIRROR 

HAS VERY SMALL DIFFRACTION LOSSES AND IS 
INSENSITIVE TO MISALIGNMENT WHEN ROOF ANGLE IS 
VERY SMALL A65-3*606 

FABRY- PEROT INTERFEROMETRIC MODULATOR FOR LASER 
BEAM, NOTING ERROR OF PRECISE ALIGNMENT OF 
REFLECTING SURFACES AND GAUSSIAN TYPE OF 
IMPERFECTIONS A66-12202 

INTENSITY DISTRIBUTION IN FABRY- PEROT 
INTERFEROMETER PRODUCING RESONANT WAVES FOR LARGE 
FRESNEL NUMBER APPLIED IN MODEL FOR FILAMENT-FORM 
LASER MECHANISM A66-13097 

FABRY- PEROT INTERFEROMETER AND CONFOCAL AND 
SPHERICAL RESONATOR, CALCULATING INTEGRAL 
EQUATIONS FOR EIGNVALUE AND EIGENFUNCTION OF 
LOWEST ORDER TW EIGENMODE A66-l*277 

ISOTOPE SHIFT MEASUREMENT FOR 6328 ANGSTROMS 
HELIUM-NEON LASER TRANSITION A66-2I070 

FABRY-PEROT LASER 

SPECTRAL LINE SHAPE FOR FABRY- PEROT MASER USING 
VARIOUS OSCILLATION MODES A65-1*113 

FABRY- PEROT GALLIUM ARSENIDE LASER HIGHER ORDER 
AXIAL MODE TEMPERATURE DEPENDENCE 

A65-17655 

SELF-INDUCED OSCILLATIONS IN OUTPUT OF FABRY- 
PEROT GALLIUM ARSENIDE INJECTION LASER 

A65-21624 

COHERENT LIGHT EMISSION BY TWO-COMPONENT QUANTUM 
CSCILLATORS WITH EQUAL ENERGY TRANSITIONS INSIDE 
FABRY- PEROT RESONATOR A65-24088 

DIFFRACTION LOSSES, PHASE SHIFTS AND FIELD 
DISTRIBUTION FUNCTIONS FOR TWO LOWEST-ORDER MODES 
ON INTERFEROMETER-TYPE MASER RESONATORS WITH 
CIRCULAR MIRRORS A65-2A911 

SPECTRAL LINE SHAPE FOR FABRY- PEROT MASER USING 
VARIOUS OSCILLATION MODES A65-2*933 

JUNCTION REGION HEATING OF FABRY- PEROT GA AS 
INJECTION LASER TREATED BY THREE TECHNIQUES 

A65-26819 
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FAR FIELD 


SUBJECT INDEX 


FABRY- PEROT MULTILAYER LASER AMPLIFIER SOLUTIONS 
FROM TRANSIENT THEORY POINT OF VIEW, USING 
LAPLACE TRANSFORM A65-29926 

REFLECTION COEFFICIENT OF CAVITY TUBING AS 
EXPLANATION FOR POWER LEVEL OF HELIUM-NEON IR 
FABRY- PEROT INTERFEROMETER A65-30342 

ELECTRIC CIRCUIT ANALOG OPTIMUM DESIGN OF MODE- 
SELECTIVE MULTIREFLECTOR FABRY- PEROT LASER 
RESONATORS A65-30344 

OSCILLATION CHARACTERISTICS OF RUBY LASER WITH 
EXTERNAL MIRRORS OF LARGE SPACING 

A65-335I7 

COHERENT LIGHT EMISSION BY TWO-COMPONENT QUANTUM 
OSCILLATORS WITH EQUAL ENERGY TRANSITIONS INSIDE 
FABRY- PEROT RESONATORS A65-34909 

THRESHOLD PUMPING ENERGIES COMPARED TO DETERMINE 
LOSSES IN FABRY- PEROT RESONATORS OUE TO MIRROR 
MISALIGNMENT A65-36053 

PERTURBED AND PLANE PARALLEL FABRY- PEROT 
RESONATORS, THERMAL FIELDS, QUANTUM OPTICAL 
COHERENCE, SPONTANEOUS EMISSION, ANO DYNAMICAL 
THEORY OF LASER OSCILLATION 

AFCRL-65-270 N65-27088 

OPTICAL CHARACTERISTICS OF PROTOTYPE LASER 
MODULATORS WITH THIN, FLAT, DISK-SHAPED FABRY- 
PEROT INTERFEROMETER DESIGN - LASER RADIATION 
IN COMMUNICATIONS 

NOTS— TP-3736 N65-31681 

MULTIREFLECTOR FABRY- PEROT LASER RESONATORS, 
DISCUSSING SUPPRESSION EFFECT AGAINST UNWANTED 
MODES A66-13325 

MICROWAVE MODELS USED TO MEASURE FREQUENCY AND 
QUALITY FACTORS OF FABRY- PEROT RESONATOR WITH 
PLANE SQUARE MIRRORS OPERATING IN X-BAND 

A66-14909 

MODULATION OF LASER LIGHT WITH COMPOSITE FABRY- 

PEROT RESONATOR, USING MORE THAN. THREE MULTIPLE 
REFLECTING PLATES A66-15836 

THRESHOLD PUMPING ENERGIES COMPARED TO DETERMINE 
LOSSES IN FABRY- PEROT RESONATORS DUE TO MIRROR 
MISALIGNMENT A66-15856 

MULTIPLE INTERNAL-REFLECTION FOLOED-PATH 
RECTANGULAR LASER CONFIGURATION FOR OBTAINING 
LENGTH OF ACTIVE MEDIA BETWEEN FABRY- PEROT 
REFLECTORS A66-16652 

REFLECTION GRATINGS AS END PLATES IN FABRY- 
PEROT CAVITY, WITH CHARACTERISTICS OF LOW 
ABSORPTION OUTPUT COUPLING AND WAVELENGTH- 
DEPENDENT ALIGNMENT OF END PLATES 

A66-I9930 

SOLID STATE LASER OUTPUT EXHIBITING REGULAR AND 
IRREGULAR SPIKES ANALYZED THROUGH RELAXATION 
OSCILLATIONS AND CLASSICAL PHYSICS 

A66-2 0568 

LASER INDUCED GAS BREAKDOWN AT HIGH PRESSURES, 
NOTING EFFECT OF PLASMA DENSITY ON INDEX OF 
REFRACTION VIA OPTICAL FREQUENCY RESONANCE 
MEASUREMENT A66-21564 

FAR FIELD 

FAR FIELD PATTERNS OF OFF-AXIAL MODES IN 
CYLINDRICAL GLASS NEODYMIUM LASER RODS 

A65-34807 

BEAM DIVERGENCE AND FAR-FIELO PATTERNS OF RUB RODS 
OF VARYING OPTICAL QUALITY A65-35315 

FAR INFRARED 

FAR IR GAS MASER OSCILLATOR DISCUSSING ENERGY 
LEVELS, PUMPING MOLECULAR RADIATION AND DETECTION 

A65-18849 

HELIUM-XENON ANO KRYPTON-XENON GAS LASERS 
OPERATING IN FAR IR A65-26727 


GAS MASER POMP ANALOGOUS TO OPERATION OF HEAT 
ENGINE FOR EXCITING MASER ACTION IN FAR IR, 

DETAILING INTERACTION BETWEEN PURE ROTATIONAL 
STATES OF H CL ANC HF A65-35312 

PUL SEO GAS LASER FOR FAR INFRARED REGION OF 
SPECTRUM N65-20170 

FARADAY EFFECT 

LIGHT DIFFRACTION BY GRATING OUE TO FARADAY AND 
KERR EFFECT IN ELECTROMAGNETIC FIELD OF LASER 

BEAM A65-26582 

LONGITUDINAL MAGNETIC FIELD EFFECT UPON GAS 
DISCHARGE, ZEEMAN EFFECT AND FARADAY EFFECT IN 
HE- NE GAS LASER A66-24224 

FEEDBACK AMPLIFIER 

PLANE STATIONARY MODE OF TW LASER AMPLIFIER WITH 
FEEDBACK A65-19683 

FEEDBACK CONTROL SYSTEM 

AUTOMATIC FEEDBACK CONTROL FOR LONG-TERM FREQUENCY 
STABILIZATION OF HE- NE LASER AT CENTER 
FREQUENCY OF ATOMIC RESONANCE A65-21620 

FERROELECTRICS 

OPTICAL PHASE MODULATOR USING FERROELECTRIC 
BARIUM TITANATE CRYSTAL PLATE A66-10240 

GADOLINIUM MOLYBDENATE AS FERROELECTRIC HOST IN 
PULSED LASER, NOTING LIGHT MODULATION AND CRYSTAL 
DOMAIN A66-232 07 

FERROMAGNETIC FILM 

HELIUM-NEON GAS LASER AS LIGHT SOURCE FOR MAGNETO- 
OPTICAL APPARATUS - KERR MAGNETO-OPTICAL EFFECT 
OF FERROMAGNETIC IRON-NICKEL THIN FILM 

N65-26 766 

FERROMAGNETISM 

RESEARCH IN FERROMAGNETISM, POLYMER CHEMISTRY, 
LASERS, SEMICONDUCTORS, AND SOLID STATE 
SPECTROSCOPY 

NAVWEPS-8226 N65-26765 

MICROWAVE RADIATION RESEARCH - ACOUSTIC WAVE 
AMPLIFICATION, OPTICAL MASERS, SEMICONDUCTOR 
OSCILLATIONS, RAMAN SCATTERING, FERROMAGNETIC 
BULK INSTABILITIES, AND NONUNIFORM PLASMAS 
ML— 1410 N66-22741 

FIBER OPTICS 

WAVEGUIDE COUPLING BETWEEN ADJACENT PARALLEL 
FIBERS AS MEANS OF TRANSFERRING RADIATION FROM 
CNE ELEMENT TO ANOTHER A66-14827 

FRAUNHOFER PATTERN OF LASER LIGHT TRANSMITTED 
THROUGH OPTICAL FIBER, NOTING SPATIAL FREQUENCY OF 
INTERFERENCE FRINGES BETWEEN LIGHT WAVES 

A66-14972 

LARGE ANGLE DEFLECTION TECHNIQUE FOR PRODUCING 
945-LINE TELEVISION TYPE RASTER SCAN IN DISPLAY 
SYSTEM - ELECTRO-OPTICS, LASERS, AND FIBER 
OPTICS 

Ul— 9 12008— 1 N66-14858 

FILM CONDENSATION 

LOW-LOSS MULTILAYER DIELECTRIC COATINGS BY FILM 
DEPOSITION FOR LASER MIRROR A65-29525 

FIRING 

PULSED LASER FOR SIMULATING TANK GUN FIRING FOR 
TRAINING OF TANK GUNNERS 

NAVTRAD EVC EN— 1311—1 N65-34674 

XENON FLASH TUBE FIRING SYSTEM FOR LASERS 

ENL— 9257 N66-2C553 

FLAME 

FLAME EMISSION DATA AND ABSORPTION CHARACTERISTICS 
SUITABLE FOR POPULATION INVERSION FOR LASER 
ACTION, NOTING LOW PRESSURE OXYACETYLENE FLAME 

A65-20070 

FLASH TUBE 

GAS LASER CROSS MODULATION EFFECT WHEN EXPOSED TO 
FLASH TUBE RADIATION A65-15324 
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FORBIOOEN BAND 


OPTIMIZING FLASH LAMPS FOR PUMPING LASER RODS 
BY MEANS OF DOPING 

AD-613346 N65-25890 

OPACITY MEASUREMENT OF XENON FLASH TUBE - OPTICAL 
MASER 

NASA— CR— 56917 N65-35256 


IMPLICATION IN LASER TECHNOLOGY, NOTING TRAPPED 
FLUORESCENT LIGHT A66-12203 

FLUORESCENT EMISSION 

EMISSION AND ABSORPTICN PROFILES FOR RUBY R SUB 1 
LINES SHOW ABSENCE CF SIGNIFICANT STOKES SHIFT 

A65- 17664 


EXCITATION OF RUBY LASERS USING DOUBLE-PUMPED 
HIGH-INTENSITY HELICAL FLASH TUBES, OBTAINING 
TIME-RESOLVED SPECTRA OF ELECTRICAL DISCHARGES AND 
PLASMA TEMPERATURES A66-11446 

DISMOUNTABLE FLASH LAMP FOR LASER, INCLUDING CROSS 
SECTIONAL SCALE DRAWING AND WIRING DIAGRAM 

A66— 23296 

EFFICIENT CONVERSION OF ELECTRICAL ENERGY INTO 
LASER RAOIATION, USING COAXIAL OPTICAL PUMP 

A66-23479 


XENON FLASH TUBE FIRING SYSTEM FOR LASERS 
BNL-9257 N66-20553 

FLASH PHOTOLYSIS APPARATUS FOR STUDYING SHORT 
LIVED CHEMICAL INTERMEDIATES FROM METHYLENE BLUE 
PS L— 102 N66-21833 


FLOW METER 

LASER FLOW METER FOR MEASUREMENT 
IN CONTAMINATED GAS FLOW FIELDS - 
TECHNIQUE 
R— 149 


OF LOCAL VELOCITY 
DOPPLER SHIFT 

N65-26015 


ATOMIC AND MOLECULAR FLUORESCENCE EXCITED BY 
PHOTODISSOCIATION, DISCUSSING LINE STRENGTH AND 
DOPPLER WIDTH A65-20073 

FLUORESCENT ORGANIC LASER DEVELOPMENT - THETA 
PINCH ARGON LAMP MEASUREMENTS 

CR— 7 N65-25966 


APPARATUS FOR FLUORIDATION OF HYDROXYL AND OXYGEN 
CONTAMINATED FLUORIDE COMPOUNDS, OBTAINING 
OPTICALLY CLEAR CRYSTALS WITH NO TYNDALL 
SCATTERING FOR LASER APPLICATION 

A66— 18488 


FLUORINE COMPOUND 

APPARATUS FOR FLUORIDATION OF HYDROXYL AND OXYGEN 
CONTAMINATED FLUORICE COMPOUNDS, OBTAINING 
OPTICALLY CLEAR CRYSTALS WITH NO TYNDALL 
SCATTERING FOR LASER APPLICATION 

A66— 18488 


FLUORO COMPOUND 

GAS LASER OUTPUT AND THRESHOLD IN POPULATION 
INVERSION FROM PHOTODISSOCIATION OF METHYL IODIDE 
ANO FLUORO IODO HETFYLIDYNE A66-16771 


FLOW VELOCITY 

LASER DOPPLER FLOWMETER MEASUREMENT TECHNIQUE 
FOR LOCALIZED FLOW VELOCITIES IN GAS, NOTING 
RELIABILITY FOR HIGH FLOW VELOCITIES 

A65— 35061 


FLOW VISUALIZATION 

ADVANTAGES OF GAS LASERS AS LIGHT SOURCES IN 
AERODYNAMIC RESEARCH INTERFEROMETERS 

A66-16944 

CONVENTIONAL FLOW VISUALIZATION USING LASER LIGHT 
SOURCE 

AIAA PAPER 66-127 A66-17104 

FLUID AMPLIFICATION 

LIFE SUPPORT SYSTEM, FLUID AMPLIFICATION, 

SPALLING, COMMUNICATIONS SATELLITE, MICROWAVE 
APPARATUS, HIGH STRENGTH STEEL, TRACERS, LASERS, 
ATMOSPHERIC TURBULENCE, AND RESONANCE 
AD-611432 N65-22732 


COMPUTER ANALYSIS DETERMINING CHANGE OF POPULATION 
INVERSION AND OUTPUT PHOTON FLUX AND EXPERIMENT 
USING RUBY FOR OSCILLATOR ANO AMPLIFIER USING 
TRAVELING WAVE MASER IN TRIANGULAR CONFIGURATION 
GSP/PHYS/65— 14 N65-31091 

FLUX DENSITY 

HEATING PROCESS IN LASER WELDING OF METAL SHEETS, 
TAKING INTO ACCOUNT ENERGY DISTRIBUTION, HEAT 
TRANSFER AND FLUX DENSITIES A66-1534T 

FOCUS 

INTEGRAL REPRESENTATION FOR ELECTROMAGNETIC FIELD 
IN FOCAL REGION OF COHERENT LIGHT BEAM EMERGING 
FROM APLANATIC OPTICAL SYSTEM A65-27092 


FOCUSING 

SPARK DISCHARGE OBSERVATIONS 
PULSED RUBY LASER OUTPUT 


DURING FOCUSING OF 

A65-14131 


FLUID MECHANICS 

FLUID MECHANICS, LUBRICATION, CORROSION, MASERS, 
BIOLOGICAL STRESS, PROTECTIVE COATINGS, NEUTRON 
ACTIVATION, FRACTOGRAPHY, METABOLISM, GUIDED 
MISSILE LAUNCHING, AND CATAPULTS 

AD-623630 N66- 14468 

FLUID ROTOR GYROSCOPE 

INERTIAL SENSORS REVIEWING RING LASER, 
ELECTROSTATIC FLUID SPHERE, MAGNETIC RESONANCE, 
SUPERCONDUCTIVITY GYROSCOPE, RELATIVISTIC ROTATING 
TENSOR, VORTEX RATE AND QUANTUM MECHANICAL EFFECT 
SENSING 

AIAA PAPER 65-401 A65-29669 

FLUORESCENCE 

STIMULATED EMISSION IN FLUORESCENT ORGANIC 
MOLECULES N65-15504 

NEODYMIUM DOPED LASER GLASS COMPARED ON BASIS OF 
FLOURESCENCE CHARACTERISTIC DIFFERENCES 
AD-612459 N65-25901 

MONTE CARLO METHOD FOR CALCULATION OF EFFECTIVE 
FLUORESCENT LIFE TIMES FOR RUBY LASER RODS WITH 
BREWSTER ANGLE ENDS AND ROUGHENED SIDES 
UCRL— 7765— T /REV • 1/ N65-32343 


FOCUSING AND COLL IMATION PROPERTIES OF PULSED 
MULTIMODING RUBY LASER 

REPT. -1579-19 N65-21554 

FOG 

FOG EFFECT ON RANGE OF LASER BASED COMMUNICATIONS 
SYSTEMS, PRIMARILY LIGHT ABSORPTION AND 
ATMOSPHERIC SCATTERING A65-15349 

LASER FOG DISDROMETER FOR MEASURING DROPLET SIZE 
IN FOG A65- 17644 

FOG EFFECT ON RANGE OF LASER BASED COMMUNICATIONS 
SYSTEMS, PRIMARILY LIGHT ABSORPTION ANO 
ATMOSPHERIC SCATTERING A65-32353 

FOKKER-PLANCK EQUATION 

NONLINEAR THEORY OF LASER NOISE WITH CORRELATION 
FUNCTIONS DERIVED FROM DISTRIBUTION FUNCTIONS 
OBTAINED BY FOKKER- PLANCK EQUATION 

A65-27759 

CORRELATION FUNCTIONS OF AMPLITUDE AND INTENSITY 
FLUCTUATION FOR LASER MOOEL NEAR THRESHOLD 
OBTAINED BY USING DISTRIBUTION FUNCTIONS EVALUATED 
BY FOKKER- PLANCK EQUATION, TREATING AMPLITUDE AS 
RANDOM VARIABLE A66-25018 


RUBY LASER RADIATION EFFECT ON FLUORESCENCE AND 
LASER ACTION IN DYSPROSIUM DOPED CALCIUM FLUORIDE 
CRYSTALS A66-10718 

OPTICAL WHISPERING MODE OF POLISHED CYLINDERS AND 


FORBIDDEN BANO 

EXCITING GALLIUM ARSENIDE BY NEODYMIUM-GLASS-LASER 
WHEN PUMPING PHOTON ENERGY IS LESS THAN WIDTH OF 
FORBIDDEN BAND IN GALLIUM ARSENIDE 

A65-31307 
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EXCITING GALLIUM ARSENIOE BY NEODYMIUM-GLASS-LASER 
WHEN PUMPING PHOTON ENERGY IS LESS THAN WIDTH OF 
FORBIDDEN BAND IN GALLIUM ARSENIDE 

A65-33354 

FORMATION 

FORMATION TIME OF OPTICAL LASER OSCILLATIONS 

N66-15050 

FORTRAN 

LIGHT SCATTERING IN SEA WATER - FORWARD SCATTERING 
OF LASER BEAM IN SEA WATER AND FORTRAN PROGRAM 
SCATTERING CALCULATIONS 

AO-6 10126 N65-23316 

FORWARO SCATTER 

MULTICHANNEL PHOTOELECTRIC SPECTRUM ANALYZER WITH 
KERR CELL GATING RECORDS SPECTRUM OF LASER LIGHT 
SCATTERED FROM SINGLE GIANT PULSE IN PLASMA 

A65— 28203 


FREQUENCY STABILIZATION OF GAS LASERS, USING 
ATOMIC RESONANCE ANC INTERFEROMETERS 

A66-18357 

FREQUENCY CONVERSION 

LIGHT WAVE FREQUENCY CONVERSION BY LASER CRYSTAL, 
EXAMINING RESULTANT HARMONICS A65-15508 

PARAMETRIC CONVERSION OF OPTICAL FREQUENCIES IN 
CRYSTAL ILLUMINATED BY LASERS A65-28626 

EQUATIONS DESCRIBING HEAT FREQUENCY VARIATION AND 
MODE COMPETITION IN GASEOUS LASER OPERATED IN 
MAGNETIC FIELD PARALLEL TO LASER AXIS 

A65-30303 

FREQUENCY CONVERTER 

COHERENT AND INCOHERENT OUTPUT CURVE OF THREE- 
LEVEL QUANTUM FREQUENCY CONVERTER 

A65-17505 


LIGHT SCATTERING IN SEA WATER - FORWARD SCATTERING 
OF LASER BEAM IN SEA WATER AND FORTRAN PROGRAM 
SCATTERING CALCULATIONS 

AD-610126 N65-23316 

FRACTOGRAPHY 

FLUID MECHANICS, LUBRICATION, CORROSION, MASERS, 
BIOLOGICAL STRESS, PROTECTIVE COATINGS, NEUTRON 
ACTIVATION, FRACTOGRAPHY, METABOLISM, GUIDED 
MISSILE LAUNCHING, AND CATAPULTS 

AD-623630 N66-14468 

FRACTURE MECHANICS 

FRACTURES IN NEODYMIUM-DOPED ALKALINE SILICATES 
AND BOROS IL IC ATES PRODUCED BY LASER BEAM 

A66-14174 

FRANCK-CONOON FACTOR 

FEASIBILITY OF LASER OPERATING ON VIBRATIONAL - 
TRANSITIONS - SCHEMES USING FRANCK- CONDON 
PRINCIPLE 

VARI AN-314-3S N65-28168 


FREQUENCY DISTRIBUTION 

LASER CAVITY ANALYSIS, THRESHOLD MEASUREMENTS, 
FREQUENCY DISTRIBUTION, MODE DENSITY, AND 
SPIKING STRUCTURE 

AFCRL-65-481 N65-32298 

FREQUENCY MEASUREMENT 

GAS LASER MOLECULAR ABSORPTION DISCRIMINATION OF 
CLOSE FREQUENCIES A65-15998 

FREQUENCY SPECTRA MEASUREMENT OF GASEOUS LASER BY 
PHOTOMIXING TECHNIQUES AND NOISE DISTRIBUTION 

A65-16405 

SHORT-TERM FREQUENCY INSTABILITY AND FREQUENCY 
SPECTRA OF HIGHLY STABLE QUARTZ OSCILLATORS 
MEASURED, USING DOUBLE-BEAM AMMONIA MASER AS 
STANDARD A65-18320 

CAIN COEFFICIENTS AND MEASUREMENTS IN LASER 

AMPLIFIER, AND SOLID STATE LASER MATERIALS 

CR-6 N65-14465 


FRAUNHOFER LINE 

FRAUNHOFER PATTERN OF LASER LIGHT TRANSMITTED 
THROUGH OPTICAL FIBER, NOTING SPATIAL FREQUENCY OF 
INTERFERENCE FRINGES BETWEEN LIGHT WAVES 

A66-14972 

FREE ELECTRON 

ION AND FREE ELECTRON PRODUCTION RATE STUDY IN GAS 
UNDER LASER BEAM ACTION A65-19727 


ABSOLUTE WAVELENGTH STABILITY OF HELIUM-NEON LASER 
MEASURED BY DIRECT INTERFEROMETRIC COMPARISON WITH 
HG 198 STANDARD LAMP A66-22868 

DIRECT FREQUENCY COMPARISON OF ATOMIC HYDROGEN 
MASERS IN DIFFERENT PLACES AND CONDITIONS BY 
SIMULTANEOUS MONITORING OF LORAN C SIGNALS 

A66-24145 


FREON 

LASER EXCITATION IN FREON AND RARE GAS MIXTURES 
BASEO ON DISSOCIATIVE EXCITATION PROCESS AND 
QUENCHING ACTION OF SOME GASES A65-35043 

FREQUENCY BAND 

BEHAVIOR OF COUPLING-TYPE INTERNAL LASER 
MOOULATORS WITH BANDWIDTH COMPARABLE TO MODE 
SPACING A65-16404 

COHERENT LIGHT RECORDING ANC REPRODUCING SYSTEM 
COMPRISING TWO-DIMENSIONAL QUANTUM MECHANICAL 
DATA PROCESS OF ULTIMATE PACKING DENSITY AND 
FREQUENCY BANDWIDTH 

RADC-TR-65-130 N65-35528 


FREQUENCY MODULATION 

GENERATION OF SINGLE FREQUENCY LIGHT USING FM 
LASER A65-16670 


AUTOMATIC FEEDBACK CONTROL FOR 
STABILIZATION OF HE- NE LASER 
FREQUENCY OF ATOMIC RESONANCE 


LONG-TERM FREQUENCY 
AT CENTER 

A65-21620 


LASER OSCILLATION WHEREIN LASER MODES OSCILLATE 
WITH APPROXIMATELY FM PHASES THEREBY COMPRISING 
SIDEBANDS OF FM LIGHT SIGNAL A65-21876 

SUPERMODE LASER AS SINGLE-FREQUENCY GENERATION 
SYSTEM CONSISTING OF FM LASER WITH SYNCHRONOUS 
PHASE MOCULATOR AT OUTPUT A65-29267 


FREQUENCY CONTROL 

REDUCTION OF LOCKING FREQUENCY OF RING LASER BY 
MAKING TWO BEAMS ORTHOGONAL A65-19601 

DESIGN AND CONSTRUCTION OF STABLE SINGLE FREQUENCY 
RF EXCITEO HE- NE LASER AT 6328 ANGSTROMS 

A65-35358 

CONTROLLING FM AND SUPERMODE LASER OUTPUT 
FREQUENCIES BY THRESHOLD CONTROL AND 
INTERFEROMETRIC CONTROL A65-3684? 


ATMOSPHERIC TURBULENCE EFFECT ON OPERATION OF 
CUAL— POLARIZATION FM LASER COMMUNICATION SYSTEM 

A65-33377 

SEMICONDUCTOR DEVICES - SELENIUM DIFFUSION, 

CRYSTAL SYNTHESIS ANC P-N JUNCTION FABRICATION, 
FREQUENCY MODULATION LASERS, AND GALLIUM 
COMPOUNC INGOTS FOR LASER APPLICATION 
AFCRL— 64-1007 N65-23135 

FREQUENCY MODULATION LASER WITH COMPOSITE AXIAL 
MCCES N65-23138 


FREQUENCY STABILIZATION IN VISIBLE SPECTRUM OF 
GAS LASER USED AS OPTICAL PUMP GAIN MODULATOR 
NASA-CR-64359 N65-31013 

STABLE SINGLE-FREQUENCY OUTPUT FROM LASER CAVITY 
OBTAINED BY FILTER METHOD AND RESONANCE 
SUPPRESSION METHOD A66-18 3SA 


CARRIER FREQUENCY STABILIZATION OF FM LASER WITH 
RESPECT TO CENTER OF ATOMIC GAIN PROFILE, USING 
SMALL DISTORTION PRESENT IN LASER OSCILLATION 

A66-10966 

F M LASER OSCILLATION THEORY DISCUSSING EFFECT OF 
ARBITRARY ATOMIC LINE SHAPE, SATURATION, MODE 
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SUBJECT INDEX 


FUSION HELD IMG 


PULLING, POWER OUTPUT, SIDEBAND AMPLITUDE, 
DISTORTION, ETC A66-13954 

EXPERIMENTS ON HELIUM-NEON FM LASERS COVERING 
PHASE-LOCKED AND FM REGION POWER OUTPUT, 

MODULATION INDEX AND DISTORTION EXPERIMENTS 

A66-13955 

FREQUENCY-SELECTIVE TRANSMISSION ETALON REPLACES 
END MIRROR OF FM LASER SO THAT TOTAL POWER IS 
OBTAINED AS SINGLE OPTICAL FREQUENCY 

A66— 16381 

PHASE-LOCKING EFFECT AND PHASE SUM OF LF ANO HF 
OSCILLATING MOOES IN LASER A66-18413 

SEMICONDUCTOR LASERS, FM TECHNIQUES AND MULTIPLE- 
SCATTER PATHS USED TO OVERCOME MODULATION NOISE 
UNDER VARYING WEATHER CONDITIONS 

A66-19915 

PROPERTIES OF FREQUENCY MODULATION AND SUPER MODE 
LASER 

IER-1 N66-10766 

EXPERIMENTAL AND THEORETICAL PROGRAM TO DETERMINE 
FUNDAMENTAL PROPERTIES OF FREQUENCY MODULATION 
AND SUPER— MOOE LASERS 

IER-2 N66-21405 

COHERENT LIGHT COMMUNICATION SYSTEM FOR ATMOSPHERE 
CONDITION EFFECTS ON FREQUENCY MODULATED LASER 
BEAM 

FR— 66-16-37 N66-21774 

FREQUENCY MULTIPLIER 

OUTPUT FREQUENCY QUADRUPLING IN Q-SPOILED 
NEODYMIUM-IN-GLASS LASER, USING NONLINEAR OPTIC 
EFFECT A65-1585B 

FREQUENCY RANGE 

PUMP FREQUENCY OF 30 G1GACYCLES USING HARMONIC 
CROSS RELAXATION ON CHROMIUM DOPED RUTILE TO 
OBTAIN POPULATION INVERSION AT 40 GIGACYCLE 
SIGNAL FREQUENCY A65-25873 

ELECTRON BEAMS, PLASMA, ANO LASERS AND MASERS FOR 
EXTENDING USEFUL FREQUENCY SPECTRUM INTO RANGE 
FROM MICROWAVE TO OPTICAL FREQUENCIES 
MDL-Q12 N65-28149 

CROSS CORRELATION MEASUREMENTS OF OSCILLATOR 
FREQUENCY STABILITY AND THERMAL NOISE AND 
APPLICATION TO ATOMIC HYDROGEN MASER 

A66— 24128 

DEPENDENCE OF BEAT FREQUENCY OF NEODYMIUM LASER 
AXIAL MODES ON DISTANCE BETWEEN MIRRORS AND 
NEODYMIUM ROD POSITION WITHIN RESONATOR 

A66-24881 

FREQUENCY RESPONSE 

FREQUENCY RESPONSE AND CROSS COUPLING OF RED AND 
IR GAS LASER INTERFEROMETER FOR MEASURING PLASMA 
ELECTRON DENSITY A65-15819 

SPIKING BEHAVIOR OF MULTIMODE RUBY LASER IN 
SPHERICAL RESONATOR, INTERPRETING NEAR— FIELD 
PATTERNS, FREQUENCY SPECTRUM, ETC 

A66-21311 

LASER PROPERTIES RELEVANT TO MEASUREMENT OF 
PHYSICAL PARAMETERS - MAPPING VIBRATING SURFACE, 
FREQUENCY RESPONSE OF TRANSDUCER, SENSITIVE 
LEVEL, PRESSURE DETERMINATION, AND HOLOGRAMS 
NASA-CR— 68235 N66-12860 

FREQUENCY SHIFT 

RUBY LASER POWER DEPENDENCE ON FREQUENCY SPLITTING 
OF TWO COMPONENTS OF R1 DOUBLET AT 77 DEGREES K 

A65— 17654 

OUTPUT OF SINGLE MODE GAS LASER IN AXIAL MAGNETIC 
FIELD STUDIED FOR INCREASE IN FREQUENCY STABILITY 

A65-26954 

INTERFEROMETER TUNING EFFECT ON ZEEMAN BEAT 
FREQUENCY IN RADIATION OF HELIUM-NEON LASER WITH 
APPLIED MAGNETIC FIELD A65-26956 


FREQUENCY SEPARATION BETWEEN TRANSVERSE MODES OF 
RUBY LASER MEASURED BY FABRY- PEROT 
INTERFEROMETER ANO VERIFIED BY TRANSVERSE MODE 
SELECTION A65-2761C 

RUBY LASER MODULATION AT ATOMIC LEVEL - FREQUENCY 
SHIFT MEASUREMENT OF LASER EMISSION UNDER 
INHOMOGENEOUS MAGNETIC FIELD BY SPECTROSCOPY 
NASA— CR— 57464 N65-19863 

RAMAN LASER MATERIALS SELECTION, EMPHASIZING 
FREQUENCY SHIFTS ANC EXCITATION POWER THRESHOLD 

A66-23477 

FREQUENCY STANDARD 

HYOROGEN MASER AND CESIUM BEAM TUBE FREQUENCY 
STANDARDS COMPARED A65-16680 

FREQUENCY STANDARDS OF HYDROGEN MASER ANO SWISS 
CESIUM ATOMIC BEAM TUBE COMPARED 

A65-16681 

PHOTOBEAT CHARACTERISTICS BETWEEN TWO 
INDEPENDENTLY STABILIZED HE- NE LASERS 

A65-29117 

FREQUENCY STABILIZATION OF DOUBLE MODE HELIUM-NEON 
LASER VIA PHASE LOCK CIRCUIT A65-29411 

COMPACT SOLID STATE CESIUM LASER BEAM FREQUENCY 
STANDARD FOR PRECISION CLOCKS N65-26681 

ZEEMAN EFFECT MODULATION OF AMMONIA MASER FOR 
FREQUENCY STANDARD N65-26685 

OPTICALLY PUMPED RUBIDIUM 87 MASER OSCILLATOR 

A66-24124 

STATISTICAL ANALYSIS OF NOISE QUALITY OF ATOMIC 
FREQUENCY STANDARDS INCLUDING MASERS 

A66-24130 

COMPARISON OF HYDROGEN MASER AND OF CESIUM BEAM 
TUBE FREQUENCY STANDARD 

NASA— TN—D— 3292 N66-21698 

FREQUENCY TRANSLATION SYSTEM 

OPTICAL SECOND HARMONIC GENERATION APPLIED TO HIGH 
POWER COHERENT SOURCE FREQUENCY TRANSLATION IN 
COMMUNICATIONS SYSTEMS A65-19176 

SYSTEM TRANSLATING FREQUENCY OF GAS LASER OVER 
RANGE OF SEVERAL GIGACYCLES, ELIMINATING NEED FOR 
ELECTRO-OPTIC CRYSTALS WITH CUBIC SYMMETRY 

A65-25872 

OPTICAL FREQUENCY TRANSLATION TECHNIQUES LEADING 

TO DESIGN OF Y-SHAPED LASER CONFIGURATION 

AB— 1272— 0013 N65-15259 

FRINGE 

SPIRAL FRINGES IN INTERFERENCE PATTERN OF 
INTERFEROMETER WITH LASER ILLUMINATION AS 
INDICATION OF DISCONTINUITY IN WAVE FRONT OR 
GENERATING SURFACE A65-33430 

FRINGE COUNTING MICHELSON INTERFEROMETER USING 
HELIUM-NEON GAS LASER FOR INDUSTRIAL LENGTH 
MEASUREMENT 

SCL— DC— 65— 92 N66-20322 

FUSION 

THERMONUCLEAR FUSION CONTROL FOR ELECTRIC POWER 
CONVERSION - THETA PINCH, ION CYCLOTRON, AND 
INFRAREO MASER DIAGNOSTICS N65-24859 

FUSION WELDING 

LASER BEAM WELDING ELECTRONIC-COMPONENT LEAOS 

A66— 14517 

LASER WELDING EVALUATED WITH REGARD TO PERFORMANCE 
AND PRODUCTION APPLICATION A66-14692 

PULSED LASER WELDING, WIRE-TO-WIRE, SHEET-TO- 
SHEET, CIRCUIT BCARC, VACUUM TUBE, ETC 

A66-18153 
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GADOLINIUM 


SUBJECT INDEX 


G 


GADOLINIUM 

GADOLINIUM MOLYBDENATE AS FERROELECTRIC HOST IN 
PULSED LASER, NOTING LIGHT MODULATION AND CRYSTAL 
DOMAIN A66-23207 

GAIN 

GAIN COEFFICIENTS AND MEASUREMENTS IN LASER 

AMPLIFIER, AND SOLID STATE LASER MATERIALS 

QR-6 N65-14465 

GALACTIC RAOIO WAVE 

MULTICAVITY RADIOMETER MASERS FOR RECORDING 21 CM 
EMISSION FROM GALACTIC HYOROGEN 

N65-18885 

GALLIUM 

GROWTH OF BROAD LINEWIDTH RUBY SINGLE CRYSTALS 
FROM FLUX AND ADDITION OF GALLIUM FOR HIGH 
OPTICAL LASERS 

R-ll-454 N65-28525 

GALLIUM ALLOY 

HIGH POWER GALLIUM-ARSENIC INJECTION LASER DIOOES 
AD-621649 N66-13744 

ALLIUM ANTIMONIDE 

RECOMBINATION RADIATION FROM GALLIUM ANTIMONIDE 
P-N JUNCTIONS, OBSERVING STIMULATED EMISSION AND 
LASER ACTION A65-30572 

ALLIUM ARSENIDE 

STIMULATED EMISSION EVIDENCE FROM NITROGEN COOLED 
SPIKING RUBY-LASER-IRRADIATED DEGENERATED P-TYPE 
GA AS CRYSTALS A65-15323 

CIRCUITRY, MECHANICAL CONSTRUCTION AND PRELIMINARY 

PERFORMANCE OF GALLIUM ARSENIDE LASER TRANSMITTER 
OPERATED AT ROOM TEMPERATURE A65-15327 

INJECTION DIODE LASER FROM DEGENERATED GALLIUM 
ARSENIDE WITH NEODYMIUM DOPED LAYER EMITTING AT 
8700 ANGSTROMS A65-15995 

FABRY- PEROT GALLIUM ARSENIDE LASER HIGHER ORDER 
AXIAL MODE TEMPERATURE DEPENDENCE 

A65-17655 

CURRENT DISTRIBUTION CONTROL IN GALLIUM ARSENIDE 
INJECTION LASER SHOWING EFFECTS ON OSCILLATION 
MODE AND THRESHOLD A65-17665 

LASER EMISSION FROM N TYPE GALLIUM ARSENIDE 
CRYSTAL BY FAST ELECTRON EXCITATION, NOTING DOPING 
AND EMISSION ENERGY A65-19546 

SELF-INDUCED OSCILLATIONS IN OUTPUT OF FABRY- 
PEROT GALLIUM ARSENIDE INJECTION LASER 

A65— 21624 

PHYSICAL CONDITIONS FOR OBTAINING LASER EFFECT IN 
P-N JUNCTION AND TECHNOLOGY IN CONSTRUCTING LASER 
DEVICES A65-23847 

PERFORMANCE CHARACTERISTICS OF GALLIUM ARSENIDE 
AND MIXED-CRYSTAL INJECTION LASERS SURPASS ALL 
OTHER LASERS IN EFFICIENCY AND CW POWER OUTPUT 

A65-241 30 

JUNCTION REGION HEATING OF FABRY- PEROT GA AS 
INJECTION LASER TREATED BY THREE TECHNIQUES 

A65-26819 

LASER ACTION IN ALLOYED GALLIUM ARSENIDE JUNCTION 
DIODE SUBMERGED IN LIQUID NITROGEN 

A65-29 198 

GALLIUM ARSENIDE LASER DIODES BEHAVIOR AT HIGH 
PULSE RADIATION LOADS A65-29356 

LASER CURRENT-MONITORING DEVICE, SMALL CURRENT 
TRANSFORMER FEEDS SOLID-STATE PULSE-CODING DEVICE 
WHICH MODULATES GALL IUM-ARSENI DE LASER 

A65-29885 

EXCITING GALLIUM ARSENIDE BY NEODYMIUM-GLASS-LASER 
WHEN PUMPING PHOTON ENERGY IS LESS THAN WIDTH OF 


FORBIDDEN B*ND IN GALLIUM ARSENIDE 

A65-31307 

TEMPERATURE RISE AT GA AS LASER JUNCTION FOR 
VARIOUS PULSE CURRENTS AND BASE TEMPERATURES 

A65-31732 

OPTICAL RANGEFINCER USING GALLIUM ARSENIDE LASER 
AS AIRCRAFT ALTIMETER TO ELIMINATE SPURIOUS ECHOES 

A65-32588 

EXCITING GALLIUM ARSENIDE BY NEODYMIUM-GLASS-LASER 
WHEN PUMPING PHOTON ENERGY IS LESS THAN WIDTH OF 
FORBIDDEN BAND IN GALLIUM ARSENIDE 

A65-33354 

TIME RESCLVED SPECTRA FOR PULSE OPERATED GALLIUM 
ARSENIDE LASER DIOOES A65-33372 

OPTICAL GAIN AND LOSSES OF GA AS LASER OF 
EPITAXIAL AND DIFFUSED TYPE A65-33380 

1 1 ME PARAMETERS OF POWERFUL LASER MEASURED WITH 
GA AS PHOTODIODE, NOTING TIME CONSTANT AND TIME 
RESOLUTION OF PHOTODIODE A65-34552 

THRESHOLD INTENSITY OF 0400 ANGSTROM LIGHT FROM 
GALLIUM ARSENIDE LASER DIODE AND EYE DAMAGE 

A65-34663 

RADIATIVE TRANSITION PROCESS IN EMISSION SPECTRUM 
CF GALLIUM ARSENIDE P-N JUNCTION LASER DIODES 

A65-34666 

INTENSITY FLUCTUATIONS MEASURED IN EMISSION FROM 
VARIOUS LASING AND NONLASING MODES OF CONTINUOUS 
WAVE GA AS LASER A65-34687 

INOUCED RADIATION IN GA AS SEMICONDUCTOR CRYSTAL 
EXCITED BY RUBY LASER WITH Q-MODULATION 

A65-35842 

INDUCED RADIATION AND LASER ACTION OF GALLIUM 
ARSENIDE SINGLE CRYSTAL EXCITED BY LIGHT FROM 
Q-MODULATED RUBY LASER A65-36362 

GALLIUM ARSENIDE LUMINESCENT DIODES WITH 
TRIANGULAR RESONATOR PRODUCING COHERENT EMISSION 
AT HIGH DENSITY CURRENT A65-36787 

GALLIUM ARSENIDE LASER DIODES FABRICATED BY 
DIFFUSION OF ZINC 

CPR-l N65-17442 

COMPACT PULSE GENERATOR FOR DRIVING GALLIUM 
ARSENIDE LASERS AT ROOM TEMPERATURE 

N65-20175 

DESIGN OF COMPACT ICO WATT GALLIUM ARSENIDE LASER 
TRANSMITTER N65-20177 

STIMULATED EMISSION FROM GALLIUM ARSENIC P-N 
JUNCTION LASERS N65-20780 

MODULATION INDUCING RETRODIRECT ING OPTICAL 
SYSTEM - DIODE MOUNT FOR GALLIUM ARSENIDE 
LASERS, AND GENERATION OF ALKALINE LINE BY 
STIMULATED RAMAN EMISSION 

NASA-CR-57922 N65-21342 

GALLIUM ARSENIDE ALLOY INGOT PREPARATION BY 

VAPOR TRANSPORT METHODS FOR LASER APPLICATIONS 

N65-23139 

IMPROVEMENT OF P-N JUNCTION IN GALLIUM ARSENIDE 
BY INCREASING QUANTUM EFFICIENCY FOR DIRECT 
CURRENT STIMULATED ELECTROLUMINESCENCE - LASERS 

AD-461889 N65-26930 

GROWTH OF GALLIUM ARSENIDE-PHOSPHIDE COMPOUNDS 
FOR LASER USE 

AFCRL-6 5-271 N65-27.833 

EXTERNAL POWER EFFICIENCY OF GALLIUM ARSENIDE 
LASER DIODES 

CPR-2 N65-32069 

METHODS OF JUNCTION FORMATION TO OBTAIN ROOM 
TEMPERATURE GALLIUM ARSENIDE LASER DIODES 
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SUBJECT INDEX 


GAS DISCHARGE 


OPR— 3 


N65-34184 


EPITAXIAL DEPOSITION OF GERMANIUM 
ARSENIDE BY HYDROGEN REDUCTION OF 
TETRACHLORIDE - SEMICONDUCTOR ANO 
PRODUCTION 
SRRC— RR— 65— 52 


ON GALLIUM 

GERMANIUM 

LASER 


N65-34688 


ARSENIDE INJECTION LASER* AND IMPROVEMENT OF 
LASER DIODE STRUCTURE 

EC0M-01501-1 N66-20B09 

GALLIUM ARSENIDE LASER DIODES WITH HIGH OUTPUT 
COHERENT BEAM FOR COMMUNICATIONS SYSTEMS 
ECOM-2629 N66-21293 


SEMICONDUCTOR INJECTION LASERS AND LAMPS 

RAE-TR— 65095 N65-36334 

LASER TRANSITION IDENTIFICATION IN ELECTRON BEAM 
PUMPED GALLIUM ARSENIDE* PRIMARILY ON 
CONCENTRATION OF SHALLOW DONORS ANO ACCEPTORS 

A66-10348 


LASER MODULATOR USING GALLIUM ARSENIDE ANO GALLIUM 
PHOSPHIDE ELECTRO-OPTIC CRYSTALS 

NASA-CR— 71516 N66-21435 

ZINC DIFFUSION IN GALLIUM ARSENIDE-PHOSPHIDE 
LASERS AND EFFECTS ON SEMICONDUCTOR JUNCTIONS 
AFCRL— 66-18 N66-22611 


GALLIUM ARSENIOE INJECTION LASER FOR PROLONGED 
OPERATION AT LIQUID NITROGEN TEMPERATURES 

A66-10369 

THERMAL LIMITATIONS ON CAPABILITIES OF GALLIUM 
ARSENIDE P-N JUNCTION LASERS A66-10895 

LASER-ACTION THRESHOLD IN ELECTRON-BEAM EXCITED 
GALLIUM ARSENIOE AND EFFECT OF TEMPERATURE AND 
DOPING A66-10971 

CONTINUOUS OPERATION OF GALLIUM ARSENIOE INJECTION 
LASER COOLED BY HELIUM GAS FLOW 

A66— 1 1190 


GALLIUM COMPOUND 

SEMICONDUCTOR DEVICES - SELENIUM DIFFUSION* 

CRYSTAL SYNTHESIS AND P-N JUNCTION FABRICATION* 
FREQUENCY MODULATION LASERS. AND GALLIUM 
COMPOUND INGOTS FOR LASER APPLICATION 
AFCRL-64-1007 N65-23135 

GALLIUM ARSENIDE ALLOY INGOT PREPARATION BY 
VAPOR TRANSPORT METHODS FOR LASER APPLICATIONS 

N65-23139 

GALLIUM PHOSPHIDE 

DIRECT-INDIRECT TRANSITION EFFECT ON HALL EFFECT 
IN GALLIUM /ARSENIC PHOSPHIDE/ A66-21570 


GA AS OPTICALLY COUPLED TRANSISTOR STRUCTURE WITH 
LASING EMITTER A66-12442 

OPTICALLY CONNECTED LASER CONSTRUCTED ON GALLIUM 
ARSENIDE P-N JUNCTION* NOTING COHERENT RADIATION 

A66-14363 

GALLIUM ARSENIDE P-N JUNCTION LASER DIOOE COVERING 
INJECTION CURRENT DISTRIBUTION* DENSITY AND 
EMISSION SPECTRA VARIATION A66-14659 

SHIFT OF EMISSION SPECTRUM IN PULSED GA AS LASER. 

NOTING WAVEFORM CHARACTERISTICS 

A66-14974 

RADIATION DAMAGE AND ANNEALING OF GALLIUM ARSENIDE 

LASER DIODE A66-14979 

TEMPERATURE DEPENDENCE OF EMISSION SPECTRUM AND 
THRESHOLD CURRENT IN GA AS LASERS 

A66-17333 

GALLIUM ARSENIDE LUMINESCENT DIODES WITH 
TRIANGULAR RESONATOR PRODUCING COHERENT EMISSION 
AT HIGH DENSITY CURRENT A66-19195 

SILICON AND SELENIUM DOPING EFFECTS ON GALLIUM 
ARSENIDE LASER CHARACTERISTICS A66-21879 

GALLIUM ARSENIOE LASER EXCITATION BY FAST 
ELECTRONS A66-22146 

CURRENT-VOLTAGE CHARACTERISTICS OF CW X-BAND 
GA AS MICROWAVE GUNN GENERATOR 

A66-23029 

HOLE AND ELECTRON SMEARING AND P-TYPE ABSORPTION 
INFLUENCE ON THRESHOLD CURRENT A66-23478 

PARAMETER DEPENDENCE OF INTERMEDIATE FREQUENCY 
VOLTAGE INDICATED DURING ESTABLISHMENT OF OPTIMUM 
CONDITIONS FOR OPTICAL RECEIVERS AND MERIT OF 
SUBCARRIER MIXING A66-23960 

CONTINUOUS OPERATION OF GALLIUM ARSENIDE INJECTION 
LASER COOLED BY HELIUM GAS FLOW 

A66— 2401 1 

OPTICAL RANGEFINDER USING GALLIUM ARSENIDE LASER 
AS TRANSMITTER AND SILICON P-I-N PHOTOOIODE AS 
DETECTOR USED AS AIRCRAFT ALTIMETER 

N66-11665 

LIGHT EMISSION FROM GALLIUM ARSENIDE SEMICONDUCTOR 
P-N JUNCTION INJECTION LASER 
NOTS— TP— 3655 N66-19703 

ROOM TEMPERATURE OPERATION OF PULSED GALLIUM 


GALLIUM SELENIDE 

RADIATIVE RECOMBINATION WITH ELECTRON BEAM EXCITED 
CADMIUM TELLURIDE AND GALLIUM SELENIDE 

N66— 12646 

GAMMA RADIATION 

CO-60 GAMMA IRRADIATION INDUCED ENERGY OUTPUT 
INCREASE OF RUBY LASER CRYSTAL A65-176B7 

GAMMA RADIATION EFFECT ON ENERGY OUTPUT OF RUBY 
LASER CRYSTALS N65-17596 

COMPTON SCATTERING OF LASER PHOTONS, NOTING 
TRANSFORMATION INTO GAMMA RADIATION PHOTONS UPON 
COLLISION WITH HIGH ENERGY ELECTRONS 

A66— 17816 

EFFECT CF RUBY LASER ENERGY ON GAMMA RADIATED 
HUMAN ADENOCARCINOMA CELLS 

SAM— TR— 65— 4 1 N66-11874 

GARNET 

MICROWAVE PROPERTIES PARTICULARLY LINEWIDTH ANO 
MAGNETIC ANISOTROPY IN CALCIUM-VANADIUM BISMUTH 
GARNET * NOTING TWM ISOLATOR A65-24964 

GAS 

MECHANISMS ASSOCIATED WITH ELECTRICAL BREAKDOWN 
AND IONIZATION IN GAS CAUSED BY HIGH INTENSITY 
RUBY OR NEODYMIUM LASER ILLUMINATION 
D-920272-4 N66-11453 

LASER-INDUCED NONLINEAR EFFECTS, RAMAN 
SCATTERING, AND GAS BREAKDOWN - SOVIET 
LITERATURE REVIEW 

ATD- P-65-74 N66-12270 

LASER PHYSICS CONFERENCE - ENERGY EXCHANGE IN 
SOLIDS AND GASES* NONLINEAR EFFECTS, GAS 
BREAKDOWN, AND REFRACTIVE INDEX VARIATION 
AD-622507 N66-14573 

GAS COMPOSITION 

OPTICAL PROPERTIES OF CHANGES IN GAS COMPOSITION 

IN DISCHARGE TUBE FCR HELIUM NECN LASER 

TR— 64— 257 . 10 N65-19952 

GAS OENSITY 

INSTRUMENTATION TECHNIQUES FOR NEW TYPE OF GAS 
DENSITY MEASURING SYSTEM USING LIGHT SCATTERED 
FROM LASER BEAM AS MEASURED QUANTITY 

A66-15794 

GAS DISCHARGE 

HIGH INTENSITY LOW VOLTAGE DISCHARGE RESULTING 
FROM RUBY LASER BEAM FOCUSING ON TITANIUM HYDRIDE 
TARGET A65-24282 
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GAS DYNAMICS 


SUBJECT INDEX 


LASER BEAM-GAS INTERACTION INDUCED DISCHARGE 
STUDIED FOR THRESHOLD, BREAKDOWN AND EMITTED LIGHT 
CHARACTERISTICS A65-27084 

TIME-VARIATION AND SPONTANEOUS EMISSION FROM HE- 
HG DISCHARGE OF 614S ANGSTROM LASER TRANSITION 

A65-31451 

TEMPORAL DEPENDENCE IN LASER INDUCED GAS 
DISCHARGES 

REPT *-1935-2 N65-2I555 

PINCH METHODS OF GAS DISCHARGE AS LIGHT SOURCE FOR 
OPTICAL PUMPING OF VARIOUS LASER MATERIALS 

N65-22742 

INTENSE LASER BEAM FOCUSING EFFECT IN GAS TO 
STUDY LIGHT-INDUCED DISCHARGES BY TIME-RESOLVED 
SPECTROSCOPY AND PHOTOGRAPHY A66-I2978 

LASER OSCILLATIONS OF SILICON TETRACHLORIDE, 
SILICON TETRAFLUOR I DE AND ETHYL SILICATE IN 
GASEOUS DISCHARGE A66-14973 

C W IR LASER OSCILLATION IN H BR AND HI GAS 
DISCHARGE A66-I6756 

GAS DISCHARGE BY LASER PULSE, TAKING INTO ACCOUNT 
PHOTOIONIZATION DUE TO ELECTRON IMPACT 

A66-24887 

CONFERENCE ON PHYSICAL PROBLEMS OF QUANTUM 
ELECTRONICS - NONLINEAR OPTICAL PHENOMENA, 
SEMICONDUCTOR LASERS, GAS DISCHARGES IN GAS 
LASERS, AND GAS BREAKDOWN IN LASER BEAM 
JPRS-34262 N66-18135 

ENERGY LEVEL RELATIVE POPULATION DENSITIES CF NEON 

PLASMA USING HELIUM-NEON LASER - LANGMUIR PROBE 
ADDITIONS FOR MEASUREMENT OF PLASMA ELECTRON 
TEMPERATURE AND VELOCITY DISTRIBUTIONS 
ARL— 65-246 N66-22488 

GAS DYNAMICS 

LASER RESEARCH IN U.S.S.R., COMBUSTION 
INSTABILITY IN LIQUID ROCKET AND AIR BREATHING 
PROPULSION, GAS DYNAMICS AND PROPERTIES AT HIGH 
TEMPERATURE, AND MORPHOLOGICAL FORMS IN POLYMERS 
AD-460286 N65-23836 

GAS FLOW 

CONTINUOUS WAVE GAS LASER DOPPLER FLOW METER FOR 
GAS VELOCITY MEASUREMENT N66-22338 

GAS HEATING 

BREAKDOWN OF GASES UNDER INFLUENCE OF LASER SPARK 
PHENOMENA WITH SUBSEQUENT ABSORPTICN OF LASER 
RADIATION AND GAS HEATING A66-10646 

GAS-ION INTERACTION 

IONIZATION BREAKDOWN MECHANISMS OF GASES AT 
OPTICAL INFRARED FREQUENCIES USING LASERS 
RADC-TDR-64-422 N65- 18624 

GAS LASER 

MICROWAVE ELECTRON CYCLOTRON RESONANCE PUMPING OF 
NEON-HELIUM LASER TO RAISE PLASMA ELECTRON 
TEMPERATURE FOR INCREASE OF OUTPUT 

A65-I5320 

GAS LASER CROSS MODULATION EFFECT WHEN EXPOSED TO 
FLASH TUBE RADIATION A65-15324 

MOOE SUPPRESSION AND MODE STABILIZATION CF HELIUM- 

NEON LASER, USING TUNGSTEN WIRES AS MODE 
DISCRIMINATOR A65-15325 

ANGULAR OSCILLATION MODES IN NEON-HELIUM GASEOUS 
LASER WITH PLANE PARALLEL MIRRGRS 

A65-15458 

BUILDUP AND DECAY TRANSIENT EFFECTS IN GAS LASERS 
DUE TO LIGHT ABSORPTION BY INSERTED LIQUID SAMPLES 

A65-15816 

FREQUENCY RESPONSE AND CROSS COUPLING OF RED AND 
IR GAS LASER INTERFEROMETER FGR MEASURING PLASMA 
ELECTRON DENSITY A65-L5819 


GAS LASER MOLECULAR ABSORPTION DISCRIMINATION CF 
CLOSE FREQUENCIES A65-15998 

ABSORPTION OF 3.39 MICRON HELIUM-NEON LASER 
EMISSION BY METHANE IN ATMOSPHERE 

A65-16362 

INTERNAL MODULATION OF GAS LASER BY GERMANIUM 
PHOTODICCE INVERSELY POLARIZED AND MOUNTED IN 
COAXIAL CIRCUIT A65-16385 

FREQUENCY SPECTRA MEASUREMENT OF GASEOUS LASER BY 
PHOTOMIXING TECHNIQUES AND NOISE DISTRIBUTION 

A65-16405 

GAS LASER CONTINUOUS WAVE AMPLIFIER USING 
RECTANGULAR CROSS SECTION DISCHARGE TUBE, NOTING 
OPERATION AS CW OSCILLATOR ANO PULSE AMPLIFIER 

A65-I6406 

BROAOBANC DIELECTRIC MIRRORS USED WITH PULSED GAS 
LASER TO OBSERVE LASER OSCILLATIONS IN VISIBLE 
nAVtLENGTH REGION A65-16570 

MODE IMPURITY OBSERVED IN DIFFRACTION MEASUREMENTS 
EMPLOYING GAS LASER APPARENTLY RESONATING IN 
TEM-00 MODE A65-I6571 

STIMULATED EMISSION OF ELECTROMAGNETIC WAVES FROM 
CIRCULAR CYLINDER AND SPHERE A65-172I9 

XENON-KRYPTON LASER EMISSION IN 12 WAVELENGTHS 
RANGING FROM 2.03 TC 9 MICRONS WITH EXTERNAL AND 
INNER MIRRORS A65-17353 

OPTICAL CAVITY IN WHICH MODES ARE DETERMINED AS 
STATIONARY STATES OF DIFFRACTION-LIMITED OBJECT/ 
IMAGE TRANSFORMATION OF CLASSICAL OPTICS 

A65-180I3 

OPTIMUM LASER EMISSION MODES RESULTING FROM HOLLOW 
CATHODE TUBE DISCHARGE DUE TO INELASTIC HELIUM 
NEON ATOM COLLISIONS A65-18556 

LASER OPERATION MODES ARISING FROM METASTABLE NEON 
ATOM ANNIHILATION BY HYDROGEN AND OXYGEN MOLECULES 

A65-18557 

EMISSION AND GAS MIXTURE PRESSURE RELATIONSHIP FGR 
HELIUM-XENON LASER OPERATING IN CENTRAL IR REGION 

A65-18558 

FAR IR GAS MASER OSCILLATOR DISCUSSING ENERGY 
LEVELS, PUMPING MOLECULAR RADIATION AND DETECTION 

A65-18849 

MICROWAVE AMPLIFICATION ACHIEVED IN SILICON DIODE 
EXHIBITING MICROPLASMA-FREE AVALANCHE 
MULTIPLICATION A65-19227 

VELOCITY MATCHED SECOND HARMONIC GENERATION / SHG/ 

AND MIXING OBTAINED IN PIEZOELECTRIC LITHIUM 
MCBATE CRYSTALS A65-19235 

AMPLITUDE NOISE MEASUREMENT FOR CAVITY TYPE 
GASEOUS OPTICAL MASER OSCILLATOR ABOVE AND BELCW 
THRESHOLD A65-19544 

REQUIREMENTS FOR GENERATING TRULY CIRCULAR MODE OF 

OSCILLATION IN GAS LASER SYSTEM 

A65-19602 

HELIUM-NEON LASER RADIATION DISPERSION MEASLREMENT 
IN TRANSITION 3S2-2P4 FOR VARYING MIRROR SPACING 

A65-19693 

INEXPENSIVE SIMPLIFIED CONSTRUCTION OF DC POWERED 
HELIUM NEON LASER WITH 6328 ANGSTROM CUTPUT 

A65-19849 

INTERFEROMETER EXPERIMENT OF HE L I UM-NECN LASER 
SHCWS ITS RAO I AT I ON OBEYS LAWS OF CLASSICAL OPTICS 

A65-19994 

HE- NE tsASER PROPERTIES AND LASER MECHANISM OF NE 
ATOMS, NOTING TRANSITION PROCESS ANC OSCILLATICN 
DYNAMICS A65-19999 

RECENT DEVELOPMENTS IN GAS LASERS WITH ATTENTION 
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TO INVERSION MECHANISMS, TWO ANO THREE LEVEL 
COLLISION LASERS, ION LASERS AND CURRENTLY KNOWN 
TRANSITIONS A65-20060 

MEASUREMENT OF GAS LASER RADIATIVE DECAY RATES ANO 
TOTAL INELASTIC DESTRUCTIVE CROSS SECTION OF SHORT 
LIVED EXCITED STATES IN 4-NSEC TO 1000-NSEC RANGE 

A65-20061 

GAS DISCHARGE COLLISION LASER EFFICIENCY AND POWER 
OUTPUT CONSIDERATIONS WITH ATTENTION TO MANGANESE 
ANO LANTHANUM DISCHARGES A65-20062 

ABSORPTION DATA FOR METHANE AND ETHANE, USING HE- 
NE TUNED LASER SPECTROSCOPY A65-20064 

LASER OUTPUT OF XENON— HELIUM MIXTURE AS FUNCTION 
OF CHARGE CURATION, GAS PRESSURE AND TUBE DIAMETER 

A65-20263 

SMALL STABLE HELIUM-NEON LASER CONSTRUCTION AND 
MODE PATTERNS A65-21256 

AUTOMATIC FEEDBACK CONTROL FOR LONG-TERM FREQUENCY 
STABILIZATION OF HE- NE LASER AT CENTER 
FREQUENCY OF ATOMIC RESONANCE A65-21620 

SINGLE-ATOM COHERENCE EFFECTS IN MEASUREMENT OF 
SPONTANEOUS EMISSION LINEWIDTHS IN HIGH-GAIN NEON 
LASER A65-21654 

OPTICAL RESONATOR EFFECTS ON POPULATION 
DISTRIBUTION IN HELIUM-NEON GAS LASERS DETERMINED 
FROM SICE LIGHT MEASUREMENTS A65-21656 

NOBLE GAS-OXYGEN LASER OPERATION UNDER 013 TRIPLE 
P EXCITATION THROUGH COLL I SI ON- INDUCED OXYGEN 
DISSOCIATION, NOTING BANCWICTHS AND OSCILLATIONS 

A65-21810 

PROBABILITIES OF SPONTANEOUS TRANSITIONS M TO J 
AND N TO K CALCULATED WITH GAS LASER 

A65-21811 

CONTINUOUS OUTPUT GAS-PHASE LASERS AS SMALL 
BANDWIDTH SOURCES OF LIGHT FOR OPTICAL 
DIFFRACTOMETERS A65-22206 

HE- NE GAS LASER APPLICATION TO SCHLIEREN 
PHOTOGRAPHY AND MACH- ZEHNOER INTERFEROMETRY IN 
AERODYNAMIC TESTING A65-22501 

GAS MIXTURES AND PRESSURES FOR OPTIMUM OUTPUT 
POWER OF RF-EXCITEO HELIUM-NEON GAS LASERS AT 
632*6 NM A65-22620 

SIMPLE SINGLE MODE HELIUM-NEON LASER WHOSE OUTPUT 
IS SUFFICIENT FOR INTERFEROMETRIC METROLOGY 

A65-22621 

VISIBLE AND UV LASER OSCILLATION AT 118 
WAVELENGTHS IN IONIZED NEON, ARGON, KRYPTON, 

XENON, OXYGEN AND OTHER GASES A65-22622 

PULSED WATER VAPOR LASER FOR FAR IR GIVING DESIGN 
AND PERFORMANCE A65-22626 

LASER PULSE GENERATION WITH PLASMA RESULTING FROM 
DISCHARGE IN HYDROGEN AS MEDIUM 

A65-22728 

LASER OSCILLATION IN PULSED NOBLE-GAS-ION LASER AT 
NEAR- IR A65— 22785 

GAS LASER AS LIGHT SOURCE FOR MACH ZEHNDER 
INTERFEROMETER AS COMPARED TO MERCURY VAPOR LAMP 

A65-22949 

CONTINUOUS GAS LASER BY DIRECT HF EXCITATION OF 
NITROUS OXIDE AND MIXTURE WITH ARGON IN CAVITY, 
NOTING PERFORMANCES A65-23273 

GASEOUS OPTICAL MASERS CONSIDERING PROBLEM OF 
OOPPLER BROADENED TRANSITION SUBJECTED TO OPTICAL 
FREQUENCY FIELD IN STANDING WAVE FORM 

A65-24005 

VISUAL PERCEPTION OF INTENSE COHERENT IR 
RADIATION FRCM GAS LASER A65-24083 


EMISSION SPECTRUM OF NEON-HYDROGEN LASER FOR CASE 
CF HIGH CURRENT DENSITIES IN HOLLOW CATHODE 

A65-24084 

LASER TYPES AND THEIR APPLICATION IN RADAR, 
INSTRUMENTATION, NAVIGATION ANO COMMUNICATIONS 

A65-24131 

MODE LOCKING IN HELIUM-NEON LASER BY MEANS OF 
SYNCHRONOUS INTRACAVITY ACOUSTIC MODULATION IN 
COUPLED MULTIMODE CCNFOCAL INTERFEROMETERS 

A65-24276 

HELIUM-NEON LASER MLLTIBEAM GENERATION IN GAS 
DISCHARGE TUBE, USING SPHERICAL MIRRORS AND 
TAPEREO PLATES A65-24824 

NOBLE GAS-OXYGEN LASER OPERATION UNDER 013 
TRIPLE P EXCITATION THROUGH COLLI SI ON- INDUCED 
CXYGEN DISSOCIATION, NOTING BANCWIDTHS AND 
CSC ILLATIONS A6 5-24 862 

PROBABILITIES OF SPCNTANEOUS TRANSITIONS M TO J 
AND N TO K CALCULATED WITH GAS LASER 

A65-24863 

DIFFRACTION LOSSES, PHASE SHIFTS ANO FIELD 
DISTRIBUTION FUNCTIONS FOR TWO LOWEST-ORDER MOOES 
ON INTERFEROMETER-TYPE MASER RESONATORS WITH 
CIRCULAR MIRRORS A65-24911 

INTERFEROMETER USING SMALL DIFFRACTION GRATING AND 
GAS LASER LIGHT SOURCE IN SCHLIEREN SYSTEM FOR 
FLUID MECHANICS RESEARCH A65-25332 

LASER WITH HOLLOW CATHODE DISCHARGE ON NEON- 
HYDROGEN MIXTURE AND CAVITY FORMED BY CYLINDRICAL 
MIRRORS A65-25590 

HELIUM-NEON LASER OUTPUT DEPENDENCE ON HOLLOW 
CATHODE DISCHARGE CONDITIONS FOR ELECTRON 
TRANSITIONS IN NEON A65-25591 

SYSTEM TRANSLATING FREQUENCY OF GAS LASER OVER 
RANGE OF SEVERAL GIGACYCLES, ELIMINATING NEEO FOR 
ELECTRO-OPTIC CRYSTALS WITH CUBIC SYMMETRY 

A65-25872 

LASER BEAM DEFLECTION MODULATION OBTAINED BY 
PASSING CURRENT THRCU6H CADMIUM SULFIDE PRISM WITH 
OHMIC CONTACTS, USEC FOR THERMOCOUPLE MEASUREMENTS 

A65— 25890 

RESONANCE RADIATION TRAPPING BETWEEN LOWER LASER 
LEVEL AND ION GROUND STATE AS MECHANISM FOR 
QUENCHING AND RING-SHAPED BEAM FORMATION IN ION 
LASERS A65-26004 

HELIUM-XENON AND KRYPTON-XENON GAS LASERS 
OPERATING IN FAR IR A65-26727 

SINGLE-MODE SELECTION AND MODE VOLUME ENHANCEMENT 
IN HE- NE GAS LASER WITH INTERNAL LENS 

A6 5-26820 

OUTPUT CF SINGLE MCCE GAS LASER IN AXIAL MAGNETIC 
FIELD STUDIED FOR INCREASE IN FREQUENCY STABILITY 

A65— 26954 

INTERFEROMETER TUNING EFFECT ON ZEEMAN BEAT 
FREQUENCY IN RADIATION OF HELIUM-NECN LASER WITH 
APPLIED MAGNETIC FIELD A65-26956 

OPTIMUM LASER EMISSION MODES RESULTING FROM HOLLOW 
OATHODE TUBE DISCHARGE DUE TO INELASTIC HELIUM 
NEON ATOM COLLISIONS A65-27149 

LASER OPERATION MOCES ARISING FROM METASTABLE 
NEON ATOM ANNIHILATION BY HYDROGEN AND OXYGEN 
MOLECULES A65-27150 

EMISSIGN AND GAS MIXTURE PRESSURE RELATIONSHIP FOR 
HELIUM-XENON LASER OPERATING IN CENTRAL IR REGION 

A65— 27151 

0 V ICN LASER TRANSITIONS IN INERT GASES, OXYGEN 
AND NITROGEN BETWEEN 2300 AND 4C00 ANGSTROMS, 
SHOWING RELATIONSHIP BETWEEN GAIN AND TUBE 
DIAMETER A65-27334 
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OPTICAL SECOND HARMONIC GENERATION ANGULAR 
VARIATION IN AMMONIUM OIHYDROGEN PHOSPHATE 
GAUSSIAN CW GAS LASER BEAM FOR NONLINEAR 
COEFFICIENT MEASUREMENTS A65-27724 

PLASMA KINETIC PROCESSES IN NE- HE LASER LEADING 
TO POPULATION INVERSION A65-27738 

BEAM DIVERGENCE ANGLE OF SINGLE TEM MODE NE- HE 
LASER OUTPUT AT 0.63 MICRONS A65-27739 

ANGULAR OSCILLATION MODES IN NEON-HELIUM GASEOUS 
LASER WITH PLANE PARALLEL MIRRORS 

A65-28554 

MIRROR HOLDER WITH DEFORMABLE HINGES GIVING 
CONSTANT HINGE LINES AT RIGHT ANGLES FOR GASEOUS 
AND SOLID STATE LASERS USE A65-28590 

TIME DEVELOPMENT OF OUTPUT INTENSITY OF HE- NE 
LASER AFTER QUENCHING BY PUMPING PARTICLES INTO 
LOWER NEON LASER STATE A65-29075 

PHOTOBEAT CHARACTERISTICS BETWEEN TWO 
INDEPENDENTLY STABILIZED HE- NE LASERS 

A65-29II7 


LASER CONFIGURATIONS, PERFORMANCE FEATURES AND 
LIMITATIONS DISCUSSING HE- NE, ION AND SOLID 
STATE LASERS A65-31881 

GAS PRESSURE AND TUBE DIAMETER EFFECT ON OPTICAL 
GAIN OPERATING CHARACTERISTICS OF XENON LASER 
AMPLIFIER A65-32743 

LASER BIBLIOGRAPHY / JUNE TO DECEMBER 1964/ 

A65-32749 

HE- NE GAS LASER OSCILLATING IN TWO LINEARLY 
POLARIZED MODES, COMPARING THEORETICAL AND 
EXPERIMENTAL MODE INTENSITIES AND BEAT FREQUENCIES 

A65-32844 

MODULATION OF HELIUM-NEON LASER BY LIGHT FROM 
HELIUM DISCHARGE A65-33006 

LASER BEAM AMPLIFICATION BY REFLECTION FROM 
SCANNING GAS LASER ACTIVE INTERFEROMETER 

A65-33047 

LASER ACTION IN SECOND POSITIVE BAND SYSTEM OF 
MOLECULAR NITROGEN, OBSERVING SATURATION OF 
TRANSITION A65-33049 


FREQUENCY STABILIZATION OF DOUBLE MODE HELIUM-NEON 

LASER VIA PHASE LOCK CIRCUIT A65-29411 

TRANSITION PROBABILITIES FOR AR II LASER LINES 
COMPARED WITH PREVIOUS THEORETICAL AND 
EXPERIMENTAL DATA A65-29799 

ELECTRON CENSITY MEASUREMENTS IN PLASMA PRODUCED 
BY COMBINATION OF RF AND VERY FAST THETA-PINCH 
DISCHARGES, USING GAS LASER INTERFEROMETER 

A65-29848 

TIME-DEPENDENT ELECTRON DENSITY VARIATION STUDIED 
IN FAST THETA-PINCH DISCHARGE, USING HE- NE GAS 
LASER INTERFEROMETER A65-29849 

GAS CONSTITUTION OF HELIUM-NEON LASER DISCHARGE 
ANALYZED, CONSIDERING SPECTRUM LINE RELATIVE 
INTENSITIES IN LIGHT EMITTED FROM DISCHARGE TUBE 

A65-30333 

LASER OSCILLATION IN GASEOUS IONS, TABULATION OF 
WAVELENGTHS, CLASSIFICATIONS AND REFERENCES FOR 
230 ION LASER TRANSITIONS A65-30343 

ELECTRIC CIRCUIT ANALOG OPTIMUM DESIGN OF MODE- 
SELECTIVE MULTIREFLECTOR FABRY- PEROT LASER 
RESONATORS A65-30344 

NOISE IN GAS LASERS AND LASER OETECTORS , 

AMPLIFIERS AND OSCILLATORS, NOTING HELIUM-NEON 
LASER OSCILLATION A65-31002 

SPECTRAL PROPERTIES OF HELIUM-NEON TRAVELING WAVE 
LASER, EXAMINING QUESTION OF MODE DECOUPLING 

A65-31306 

HELIUM-NEON LASER OUTPUT CHARACTERISTICS AS 

FUNCTION OF LASER PARAMETERS A65-31375 

LASER POWER DENSITY MEASURED WITH REDUCED 
ABSORPTION OF LIGHT BY METHYLENE BLUE, USING HE- 
NE- CW LASER A65-31455 

DISPERSION OF 1.15 MICRON HE- NE LASER LINE 
RESULTING FROM NEON ABSORPTION TRANSITION 

A65-31762 

LASER PULSE-SHAPING AND MODE-LOCKING WITH 
TRAVELING AND STATIONARY ACOUSTIC WAVES IN ARGON 
LASER A65-31763 


PULSED MOLECULAR NITROGEN LASER THEORY VIA 
ELECTRON IMPACT EXCITATION OF TRIPLET STATES 

A65-33050 

C W HIGH POWER OPERATION OF NITROGEN-CARBON 
DIOXIDE LASER OSCILLATING ON P-BRANCH ROTATIONAL 
TRANSITIONS OF VIBRATIONAL BAND OF CARBON DIOXIDE 

A65-33055 

LASER ACTION ON P- AND R-BRANCH TRANSITIONS OF 
CARBON DIOXIDE VIBRATIONAL SPECTRUM BAND PRODUCED 
BY PULSED DISCHARGE ADMIXTURE OF VARIOUS GASES 

A65-33058 

SPECTRAL PROPERTIES OF HELIUM-NEON TRAVELING WAVE 
LASER, EXAMINING QUESTION OF MODE DECOUPLING 

A65-33352 

PULSE-DISCHARGE PLASMA DECAY STUDIEO BY 
OBSERVATION OF GENERATION PROCESSES IN HELIUM-NEON 
PULSE LASER A65-33584 

HOMOGENEITY AND DIFFUSION LENGTH OF MINORITY 
CARRIERS IN SEMICONDUCTORS MEASURED, USING LASER 
BEAM A65-33809 

TWO BREWSTER-TYPE LASERS IN OSCILLATOR-AMPLIFIER 
CONFIGURATION USEO TO MEASURE LASER GAIN IN 
XENON-KRYPTON DISCHARGE A65-34610 

RELATION BETWEEN 600 ANGSTROM EMISSION BANO OF 
hELIUM MOLECULE ANC IMPRISONMENT OF NEON RESONANCE 
LINES MEASURED TO SHOW EFFECT ON HELIUM-NEON LASER 
CPERATION A65-34662 

ELECTRON DENSITY ANC COLLISION FREQUENCY 
MEASUREMENTS IN TRANSIENT OSCILLATION OF IR AND 
VISIBLE HELIUM-NEON LASERS TO DETERMINE 
RELATIONSHIP BETWEEN OSCILLATIONS AND PLASMA 
PARAMETERS A65-348G6 

VISUAL PERCEPTION OF INTENSE COHERENT IR 
RADIATION FROM GAS LASER A65-34904 

EMISSION SPECTRUM OF NEON-HYDROGEN LASER FOR CASE 
OF HIGH CURRENT DENSITIES IN HOLLOW CATHODE 

A65-3490 5 

DESIGN ANO CONSTRUCTION OF STABLE SINGLE FREQUENCY 
RF EXCITEO HE- NE LASER AT 6328 ANGSTROMS 

A65-3535 8 


PLASMA KINETIC PROCESSES IN 
TO POPULATION INVERSION 


NE- HE LASER LEADING 
A65-3 1 843 


BEAM DIVERGENCE ANGLE OF SINGLE TEM MODE NE- HE 
LASER OUTPUT AT 0.63 MICRONS A65-3184 


GAS LASER EMISSION SOLUTION BY DETERMINING 
EMISSION FIELD DENSITY DEPENDENCE ON RESONATOR 
PARAMETERS, RELAXATION CHARACTERISTICS AND ATOM 
EXC IT AT ICN IN GAS DISCHARGE PLASMA 

A65-35868 


PLASMA DECAY IN PULSE DISCHARGE OF HELIUM-NEON 
LASER GRAPHICALLY DEPICTED UNDER CONDITIONS OF 
GENERATION A65-31878 


HELIUM-NEON LASER MODULATION BY POSITIVE AND 
NEGATIVE VOLTAGE PULSES A65-35931 

MODE DEGENERACY-DIPS ON OUTPUT OF HE- NE LASER 
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FOR CERTAIN CRITICAL COMBINATION OF MIRROR 
CURVATURES AND SEPARATION A65-36703 

RESONANT ENERGY TRANSFER FROM MERCURY TO ZINC IN 
GAS LASER 

AD-6036 80 N65- 14200 

INFRARED SPECTRUM, OPTICAL PROPERTIES, AND 

FABRICATION OF EIGHT-METER GAS LASER 

NEL— 1242 N65— 14446 

EXCITATION MECHANISMS IN XENON AND HELIUM-XENON 
GAS LASERS 

S-705 N65— 15980 

GAS LASER OSCILLATOR AND SOLID STATE LHtLATE LASER 

RADC-T DR- 64-442 N65-16013 

GAS LASERS - LEVEL POPULATION DEPENDENCES, LASER 
POWER OUTPUT, METASTABLE DENSITY MEASUREMENTS. 

AND PARAMETER CHANGE EFFECT ON MATHEMATICAL 
MODEL OF LASER SYSTEM 

S-740 N6 5-20002 

PULSED GAS LASER FOR FAR INFRARED REGION OF 

SPECTRUM N65-20170 

SEPARATION OF SINGLE HAVE OSCILLATION MODES OF 
NEON-HELIUM GAS LASER N65-20782 

NEON-HELIUM GAS LASER APPLICATION TO SCHLIEREN 
PHOTOGRAPHY AND MACH- ZEHNDER INTERFEROMETRY 
FOR USE IN AERODYNAMIC TESTING N65-21372 

HELIUM-NEON GAS LASER DIRECT MODULATION 

N65-22300 

FOUR-LEVEL, GAS, LIQUID, SEMICONDUCTOR, AND RUBY 
LASERS 

RSIC-195 N65-24836 

CONTINUOUS WAVE GAS LASER AND HIGH SPEED MOTION 
PICTURE CAMERA FOR DETECTION OF NEARLY 
CONTINUOUS SET OF LIGHT SCATTERING PHOTOGRAPHS 
FROM POLYETHYLENE POLYMER SAMPLE 

ONR-TR-77 N65-25399 

HELIUM-NEON GAS LASER AS LIGHT SOURCE FOR MAGNETO- 

OPTICAL APPARATUS - KERR MAGNETO-OPTICAL EFFECT 
OF FERROMAGNETIC IRON-NICKEL THIN FILM 

N65-26766 

GAS LASER, EXTERNAL SHUTTER TRIGGER CONTROL, 

MEDIUM POWER LASER, Q-SWITCHING, AND AMPLIFIER 
FOR GEODETIC AND LUNAR SURVEYING 

AFCRL-65-196 N65-27084 

MULTIBEAM GENERATION OF GASEOUS HELIUM-NEON LASER 

N6 5-27252 

EXCITATION MECHANISMS IN XENON AND HELIUM-XENON 
GAS LASER, XENON LIFETIMES, AND THEORY OF 
DIFFUSION CONTROLLED GLOW DISCHARGE 
S— 669 N65-28779 

GASEOUS AND RUBY LASERS AS LIGHT SOURCES FOR 
PHOTOELASTICITY 

T&AM-276 N65— 29794 

FREQUENCY STABILIZATION IN VISIBLE SPECTRUM OF 
GAS LASER USED AS OPTICAL PUMP GAIN MODULATOR 
NASA— CR— 64359 N65-31013 

SPECTROSCOPY OF HIGH POWER GAS LASER EMISSION 
IN VISIBLE SPECTRUM FROM CW ARGON, KRYPTON, 

XENON, AND MERCURY-HELIUM LASERS 

QPR-3 N65-31202 

GAS LASER RANGE MEASUREMENT DEVICE GIVING HIGH 
ACCURACY DIFFERENTIAL TERRAIN HEIGHT INFORMATION 
FROM AIRBORNE PLATFORM N65-33571 

SODIUM-MERCURY METAL VAPOR LASER 

SP/PH/65-15 N65-33995 

USE OF LASERS FOR MEASUREMENT OF DISTANCE, ANGLE, 
HEIGHT, AND GEODETIC SURVEYING 

JPRS-32185 N65-34192 


ELECTRON ENERGY SPECTRA IN GAS LASER DISCHARGES 
AND INVESTIGATION OF NEW DISCHARGE 
CONFIGURATIONS 

NASA-CR— 67298 N65-35355 

PEAK POWER TRANSIENTS OF NEAR CONFOCAL HELIUM-NEON 
LASER WORKING AT 6328 ANGSTROMS ON PULSED 
DISCHARGE BASIS A66-10329 

COHERENCE PROPERTIES OF HELIUM-NEON LASER WITH 
SUPERIMPOSED MODES EXAMINED BY INTERFERENCE 
PATTERN A66-1C337 

SELF-LOCKED GAS LASER MODE DEPENDENCE ON CAVITY 

LENGTH AND POSITION OF LASER MEDIUM IN CAVITY 

A66-10347 

ELECTRON BEAM PUMPING OF NOBLE GAS ION LASER 

A66-10350 

LASER ACTION AT 5401 ANGSTROMS IN PURE NEON PULSED 
HIGH VOLTAGE DISCHARGE A66-10353 

LASER WITH DIFFRACTION LIMITED RADIATION PATTERN 

A66-10450 

CURRENT AND VOLTAGE DISTRIBUTION OVER LENGTH OF 
HF DISCHARGE IN HELIUM-NEON LASER 

A66-10704 

PHASE RELATIONS OF LONGITUDINAL MODES IN GAS LASER 
WITH ANNULAR RESONATOR A66-10726 

ALUMINUM COLD CATHODES WITH SINGLE MODE 

6328 ANGSTROM HELIUM-NEON GAS LASER LIFETIMES 

EXCEEDING 3000 HOURS A66-10855 

GAS LASER INTERFEROMETERS FOR PLASMA LOW ELECTRON 
DENSITY MEASUREMENT A66-10856 

PLASMA RING DISCHARGE EXCITATION USED TO DRIVE 
HIGH CURRENT DENSITY ELECTRODELESS ARC FOR 
EXCITING GAS ION LASER TRANSITIONS 

A66-1G967 

U V AND VISIBLE LASER OSCILLATIONS IN FLUORINE, 
PHOSPHORUS AND CHLORINE ATOMS IN PULSED CHLORINE, 
PHOSPHORUS FLUORIDE AND SULFUR FLUORIDE GAS 
DISCHARGES A66-10972 

RUBY CRYSTAL OPTICAL PROPERTIES INVESTIGATED BY 
INTERFERENCE RINGS FROM REFLECTING HE- NE LASER 
BEAM FROM CRYSTAL FACE A66-11045 

METALLIC PLASMA TUBE FOR ION LASERS ALLOWS THEM TO 
RUN AT HIGHER CURRENT DENSITIES THAN WITH CERAMIC 
TUBES A66-11373 

PRESSURE DEPENDENCE OF OUTPUT OF HELIUM-NEON 
GASEOUS LASER IN HIGH PRESSURE RANGE 

A66-11375 

LASER WITH HOLLOW CATHODE DISCHARGE ON NEON- 
HYDROGEN MIXTURE ANC CAVITY FORMED BY CYLINDRICAL 
MIRRORS A66-11421 

HELIUM-NEON LASER OUTPUT DEPENDENCE ON HOLLOW 
CATHODE DISCHARGE CONDITIONS FOR ELECTRON 
TRANSITIONS IN NEON A66-11422 

LASER TRANSITION IN VIBRATIONAL STATE OF GROUND 
ELECTRONIC STATE OF CN FROM ROTATIONAL LEVEL 8 TO 
7 WITH POPULATION INVERSION AS RESULT 

A66— 11451 

HELIUM-NEON LASER AMPLIFIER AS FUNCTION OF MIXTURE 
RATIO, GAS PRESSURE, INPUT SIGNAL LEVEL AND 
ELECTRICAL POWER INPUT TO AMPLIFIER TUBE 

A66-12206 

WIDTH OF DECAY QUANTA IN GAS LASERS DEPENDS ON 
ENERGIES AND LIFETIMES OF ATOMIC LEVELS INVOLVED 
IN STIMULATED TRANSITIONS AND NONLINEAR RESPONSE 
OF ATOMS A66-12303 

GAIN AND BANDWIDTH NARROWING IN REGENERATIVE 
HELIUM-XENON LASER AMPLIFIER A66-12308 

CURRENT DISCHARGE OF HELIUM NEON LASER ON LASER- 
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ACTION 


A66-12439 TWO EXTERIOR MIRRORS 


A66-17C64 


LASER WITH DIFFRACTION LIMITED RADIATION PATTERN 

A66-13313 

MULTIREFLECTOR FABRY- PEROT LASER RESONATORS* 
DISCUSSING SUPPRESSION EFFECT AGAINST UNWANTED 
MODES A66-I3325 

PERIODIC VARIATION OF QUALITY FACTOR OF HE- NE 
GAS LASER CAVITY BY VIBRATING QUARTZ-MOOULATI ON OF 
LIGHT BEAM A66-13477 

EXCITATION AND INVERSION METHOD IN GAS LASERS 
NOTING CHARACTERISTICS OF HELIUM-NEON LASER AND 
IONIZED AND THREE-LEVEL LASER SYSTEM 

A66-13951 

EXPERIMENTS ON HELIUM-NEON FM LASERS COVERING 
PHASE-LOCKED AND FM REGION POWER OUTPUT, 
MODULATION INDEX AND DISTORTION EXPERIMENTS 

A66-1395 5 

HIGH POWER BREWSTER WINOOW LASER WITH GAS FILLS, 
OISCUSS ING POWER OUTPUT AND EFFICIENCY PARAMETERS 

A66-I3983 

C W GAS LASER, MEASURING VIBRATIONAL ROTATIONAL 
TRANSLATION FREQUENCIES OF CARBON MONOXIDE 

A66-13984 

STATIC CHARACTERISTICS OF GAS LASER INTERNAL 
MODULATION CIRCUIT, USING ELECTRO-OPTICAL CRYSTAL 
INSERTED INTO GAS LASER RESONATOR 

A66-14059 

RISE TIME AND OUTPUT POWER OF SINGLE PULSE IN HE- 
NE LASER MEASURED BY METHOD OF CHANGING 
Q-FACTOR BY PLATE LOCATED IN RESONANT CAVITY 

A66-I4332 

SMALL PARTICLE DETECTION CAPABILITY OF LOW-GAIN 
HELIUM-NEON GAS LASER ENHANCED BY USE OF STOKES 
SETTLING LAW ANO LAYERED SEDIMENTATION TECHNIQUE 

A66-14583 

HELIUM-NEON LASER OUTPUT CHARACTERISTICS AS 
FUNCTION OF LASER PARAMETERS A66-I4897 

TRAVELING WAVE OSCILLATIONS OF ION RING LASER IN 
MIRROR-RING RESONATOR A66-I4903 

TWO LENSES WITH FOCAL RATIOS OF F/4 AND F/2.65 
USED TO COLLIMATE LIGHT FROM HELIUM-NEON LASER 

A66-14921 


INTENSITY OF POLARIZED LIGHT TRANSMITTED THROUGH 
LASER AMPLIFIER AND LINEAR POLARIZER, AS FUNCTION 
CF AXIAL MAGNETIC FIELD STRENGTH 

A66-17292 


INTENSITY DISTRIBUTION OF FRINGE SYSTEMS USED TO 
VERIFY PHASE INVERSION BETWEEN TWO LOBES OF LASER 
IN TEM-IO MODE A66-I7453 

ELECTRON ENERGY SPECTRA IN NEON, XENON ANC HELIUM- 
NEON LASER DISCHARGES, CALCULATING PRODUCTION AND 
DESTRUCTION RATE PARAMETERS A66-18354 


GAS LASER DIRECT MODULATION 


A66-18355 


FREQUENCY STABILIZATION OF GAS LASERS, USING 
ATOMIC RESONANCE ANC INTERFEROMETERS 


BEAT FREQUENCIES ANC COHERENCE PROPERTIES IN 
CIRCULARLY POLARIZED ATOMIC TRANSITIONS OF GASEOUS 
LASERS WITH AXIAL MAGNETIC FIELDS 






BEAT FREQUENCY AND ROTATION OF POLARIZATION PLANE 
IN HE- NE LASER WITH AXIAL MAGNETIC FIELD 

A66-I843C 


ANOOE-CURRENT SPECTRUM OF PHOTOMULTIPLIER 
ILLUMINATED BY LIGHT OF TIME-VARYING INTENSITY AND 
DERIVATION OF MOMENTS OF PHOTOELECTRON COUNTS 


HELIUM-NEON GAS DISCHARGE INTENSIFICATION FOR 
6328 A LASER WAVELENGTH, DISCUSSING MEASUREMENT 
TECHNIQUES, GAIN PARAMETERS AND RESULTS 


LASER DEVELOPMENT, DISCUSSING BASIC THEORY, 

PUMPING METHODS ANC LASER TYPES 

A66-18700 

HIGHER ORDER CALCULATION OF LASER OUTPUT, NOTING 
APPROXIMATION METHOD FOR LINEWIDTH PARAMETER AND 
LAMB DIP SHAPE ACCURACY A66-19063 

HELIUM-NEON GAS LASER USEO IN RAMAN SPECTROSCOPY 


GAS LASER EMISSION SOLUTION BY DETERMINING 
EMISSION FIELD DENSITY DEPENDENCE ON RESONATOR 
PARAMETERS, RELAXATION CHARACTERISTICS AND ATOM 
EXCITATION IN GAS DISCHARGE PLASMA 


MICROWAVE BEATS IOENTIFIEO BETWEEN MODES IN 
BROMINE-ARGON MIXTURE A66-14923 


NONLINEAR ZEEMAN EFFECT FOR GAS LASER 

A66— 19638 


ELECTRODELESS EXCITATION OF DISCHARGE IN HELIUM- 
NEON GAS LASER TUBE APPLIED TO VOICE TRANSMISSION 

A66-14924 


MICROMACHINING WITH PULSED HEL IUM-NECN GAS LASER, 
NOTING EXPERIMENTAL TECHNIQUES, OPERATION AND 
APPLICATION A66-19734 


C W LASER OSCILLATION BETWEEN 11.48 AND 11.55 
MICRONS FROM NITROGEN-CARBON DISULFIDE SYSTEM 

A66-16384 

WAVELENGTH OF 3S2-2P4 TRANSITION OF NEON MEASURED, 
USING HELIUM-NEON LASER A66-16387 

HELIUM-NEON GAS LASERS, DISCUSSING AMPLITUDE 
VARIATION SUPPRESSION TECHNIQUE 

A66-16670 

C W HIGH-POWER CARBON DIOXIDE-NITROGEN-HELIUM 
LASER OPERATION, NOTING HELIUM ADDITION 

A66-16754 


ISOLATION OF 1.0621 LINE IN HE- NE GAS LASER BY 
MULTILAYER DIELECTRIC-COATED MIRRORS WITH SHARP 
SPECTRAL CUT-OFF CHARACTERISTICS 

A66-20517 

GAS LASER END REFLECTOR USING PELLIN- BROCA PRISM 
FOR SPECTRAL LINE SELECTION A66-20518 

ISOTOPE SHIFT MEASUREMENT FOR 6328 ANGSTROMS 
HELIUM-NEON LASER TRANSITION A66-21070 

OPTICAL SECOND HARMONIC GENERATION IN FOCUS OF 
LOWEST TRANSVERSE MCDE OF CONTINUOUS WAVE 
GAUSSIAN GAS LASER BEAM A66-21175 


GAS LASER OUTPUT AND THRESHOLD IN POPULATION 
INVERSION FROM PHOTODISSOCIATION OF METHYL IODIDE 
AND FLUORO IODO METHYL I DYNE A66-16771 

ADVANTAGES OF GAS LASERS AS LIGHT SOURCES IN 
AERODYNAMIC RESEARCH INTERFEROMETERS 

A66-16944 


SIMULTANEOUS ACTION OF RF PERTURBATION BETWEEN 
ZEEMAN SUBLEVELS CF ATOMIC TRANSITION WHICH IS 
ALSO PRODUCING LASER OSCILLATION 


LASER INDUCED GAS BREAKDOWN AT HIGH PRESSURES, 
NOTING EFFECT OF PLASMA DENSITY ON INDEX OF 
REFRACTION VIA OPTICAL FREQUENCY RESONANCE 
MEASUREMENT A66-2 


INTERFERENCE PHENOMENON OF SERRATED SYSTEM OF 
RINGS SURROUNDING CENTRAL BEAM OF GAS LASER 
ANALYZED, USING HELIUM NEON TUBE PLACED BETWEEN 
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GAS SPECTROSCOPY 


C W LASER ACTION ON TRIPLE STATE PHOSPHORUS-SULFUR 
TRANSITION, USING HYDROGEN SULFIDE-NOBLE GAS 
MIXTURES A66-2I577 


LASER PUMPING, AND FORMATION TIME OF GAS LASER 
CSC ILLATIONS 

JPRS-33323 N66-15048 


MICROWAVE ANTENNA SIMULATION AT OPTICAL FREQUENCY, 
USING NEON-HELIUM CONTINUOUS GAS LASER 

A66-22539 


DISPERSION EFFECTS IN LASER AMPLIFIERS 

AFOSR— 65— 2211 N66-164U 


ABSOLUTE WAVELENGTH STABILITY OF HELIUM-NEON LASER 
MEASURED BY DIRECT INTERFEROMETRIC COMPARISON WITH 
HG 196 STANDARD LAMP A66-22668 


METASTABLE NITROGEN MOLECULES AS ACTIVE MEDIUM 
FOR TRANSFORMER LASER PUMPED BY BATTERY OF ND 
GLASS AUXILIARY LASERS 

GPL-A-31-2 N66-17001 


WAVELENGTH MEASUREMENT OF HELIUM-NEON LASER 
EMISSION BY DOUBLE-CHANNEL RECORDING 
INTERFEROMETER, USING KRYPTON-86 PRIMARY STANDARO 

A66-22S74 

DESIGN AND OPERATION OF HELIUM-NEON LASER NOTING 
RADIATION, FREQUENCY STRUCTURE, POWER DENSITY, 
EXTERNAL MAGNETIC FIELD EFFECT, APPLICATION, ETC 

A66— 22980 

MODE SUPPRESSION TECHNIQUES FOR GAS LASER SINGLE 
AXIAL MOOE OPERATION FOR LARGE MIRROR SEPARATIONS 

A66— 23093 


CONFERENCE ON PHYSICAL PROBLEMS OF QUANTUM 
ELECTRONICS - NONLINEAR OPTICAL PHENOMENA, 
SEMICONDUCTOR LASERS, GAS DISCHARGES IN GAS 
LASERS, «*n GAS BREAKDOWN IN LASER BEAM 
JPRS-34262 N66-18135 

FRINGE COUNTING MICHELSON INTERFEROMETER USING 
HELIUM-NEON GAS LASER FOR INDUSTRIAL LENGTH 
MEASUREMENT 

SCL-OC-65-92 N66-20322 

VISUAL PERCEPTION OF INFRARED LASER EMISSION 
NASA— TT—F— 9888 N66-22300 


RUBY CRYSTAL OPTICAL PROPERTIES INVESTIGATED BY 
INTERFERENCE RINGS FROM REFLECTING HE- NE LASER 
BEAM FROM CRYSTAL FACE A66-23292 

CURRENT AND VOLTAGE DISTRIBUTION OVER LENGTH OF 
HF DISCHARGE IN HELIUM-NEON LASER 

A66- 23309 

Q-SWITCHING OF CARBON DIOXIOE AND NITROUS OXIDE 
GAS LASER TRANSITIONS A66-23354 

VIBRATIONAL AND ROTATIONAL RELAXATIONS IN CARBON 
DIOXIDE ANO NITROUS OXIDE LASER SYSTEMS, USING Q- 
SWITCHING TECHNIQUES A66-23355 

LASER ACTION ON ROTATIONAL LINE IN CARBON DIOXIDE 
AND NITROUS OXIDE VIBRATIONAL SPECTRA IN BOTH P 
AND R BRANCHES UP TO J VALUES OF OVER 50 

A66-23357 

CONTINUOUS WAVE MEASUREMENT OF OPTICAL 
NONLINEARITY OF AMMONIUM D I HYDROGEN PHOSPHATE, 
USING HELIUM-NEON LASER A66-23716 

POLISH-MADE HE- NE RED GAS LASERS, DESCRIBING 
POWER OUTPUTS, GAS PRESSURE, HE/ NE RATIO, 

MIRROR TRANSMISSION COEFFICIENT AND 
INTERFEROMETRIC APPLICATION A66-23946 


CONTINUOUS WAVE GAS LASER DOPPLER FLOW METER FOR 
GAS VELOCITY MEASUREMENT N66-22338 

ANGULAR DEPENDENCE C6SERVATI0NS, ABSORPTION 
MEASUREMENTS, AND HIGH INTENSITY GAS LASER 
CONSTRUCTION IN STIMULATED RAMAN EMISSION ANO 
ABSORPTION SPECTROSCOPY STUDY 

AD-626747 N66-23584 

GAS MASER 

LIGHT OUTPUT FROM HELIUM-NEON GAS MASER 
PHOTOGRAPHED WITH AND WITHOUT INTRACAVITY 
MODULATION AT LOCKING FREQUENCY, USING HIGH SPEED 
ROTATING MIRROR A66-17205 

PULSE EXCITATION OF VOLUME OF GAS TO COHERENTLY 
RADIATING STATE APPLIED TO BEAM MASER SPECTROMETER 

A66-23731 

GAS MIXTURE 

LASER EXCITATION IN FREON AND RARE GAS MIXTURES 
BASED ON DISSOCIATIVE EXCITATION PROCESS AND 
QUENCHING ACTION OF SOME GASES A65-35043 

OPTICAL MASER OUTPUT POWER AFFECTEO BY GAS MIXTURE 

AND PRESSURE, RESONATOR GEOMETRY, AND MIRROR 
REFLECTIVITY FOR PLASMA RESEARCH 

N65— 23495 


BALANCED MIXER ACTION FOR OPTICAL HETERODYNING, 
USING MAGIC- T OPTICAL MIXER A66-24153 

LONGITUDINAL MAGNETIC FIELD EFFECT UPON GAS 
DISCHARGE, ZEEMAN EFFECT AND FARADAY EFFECT IN 
HE- NE GAS LASER A66-24224 

TWO-LEVEL ATOM INTERACTION WITH MULTMODE GAS LASER 
CAVITY, OBTAINING STATIONARY STATE ANO SOLVING 
UNIQUE EIGENVALUE IN SPECIAL CASES 

A66— 24568 

DEPENDENCE OF EMISSION INTENSITY OF GAS LASER ON 
LONGITUDINAL ANO TRANSVERSE MAGNETIC FIELDS, USING 
SIMPLIFIED MODEL A66-24885 

OPTIMUM DESIGN OF HIGH PRESSURE, LARGE DIAMETER, 
DIRECT NUCLEAR PUMPED, GAS LASERS 

ANL-7030 N66— 1 1926 

OPTICAL RADAR TECHNIQUES - STUDIES OF NEAR 
HEMISPHERICAL RESONATOR GAS LASER 

REPT .-1641-6 N66-12795 

MATERIAL TESTING FOR GAS LASER OSCILLATOR ANO 
SOLID STATE CHELATE LASER - OPTICAL RADARS 
RADC-TR-64-526 N66-12838 

ARC-TUBE CONSTRUCTED FOR COOLING ARGON ION 
LASER - DISCHARGE TUBE 

GE/EE/65-1 N66-14186 

LASER RESEARCH ACTIVITIES IN CHINESE PEOPLES 
REPUBLIC - FORMATION OF MICROWAVE MASER BY 


TWO- AND THREE-STEP LASER CASCADES DETECTED 
EXPERIMENTALLY IN HELIUM-NEON MIXTURES, ANALYZING 
TWO-STEP CASCADE STARTING WITH DENSITY MATRIX 
FORMULATION A66-11477 

HELIUM-NEON LASER AMPLIFIER AS FUNCTION OF MIXTURE 
RATIO, GAS PRESSURE, INPUT SIGNAL LEVEL AND 
ELECTRICAL POWER INPUT TO AMPLIFIER TUBE 

A66-12206 

GAS PHASE 

VAPOR PHASE GROWTH OF RUBY SINGLE CRYSTALS FOR 
LASER APPLICATIONS 

AD-629154N N66-23875 

GAS PRESSURE 

BACKGROUND GAS PRESSURE EFFECT ON LASER INDUCED 
ELECTRON EMISSION FROM ZINC AND TANTALUM SURFACES 

A65-1583* 

IONIZATION PHENOMENA IN ARGON DUE TO LASER 
RADIATION BY MEASURING ELECTRON DENSITY AND ENERGY 
AS TIME FUNCTION AFTER LASER PULSE INITIATION AT 
DIFFERENT GA* PRESSURES AND PREIONIZED CONDITIONS 
AIAA PAPER 66-176 A66-2169G 

GAS SPECTROSCOPY 

SPECTROSCOPY OF HIGH POWER GAS LASER EMISSION 
IN VISIBLE SPECTRUM FROM CW ARGON, KRYPTON, 

XENON, AND MERCURY-HELIUM LASERS 

CPR-3 N65-312C2 
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GAS SPECTROSCOPY OF LASER-INDUCED STIMULATED 
BRILLOUIN EFFECT IN HIGH PRESSURE OXYGEN 



6AS TUBE 


SUBJECT INDEX 


A66-23432 

6AS TUBE 

OPTICAL PROPERTIES OF CHANGES IN GAS COMPOSITION 

IN DISCHARGE TUBE FOR HELIUM NEON LASER 

TR— 64-2 57 . 10 N65-19952 

GASEOUS IONIZATION 

IONIZATION BREAKDOWN MECHANISMS OF GASES AT 
OPTICAL INFRARED FREQUENCIES USING LASERS 
R ADC- T DR-64-4 2 2 N65-18624 

GAS IONIZATION IN FOCUSED RUBY LASER BEAM 

N65-21219 

PLASMA PRODUCTION BY OPTICAL IRRADIATION OF GASES 
ANO BY SOLIDS « CONSIDERING INTERACTION OF LASER 
RADIATION WITH SURFACES AND IRRADIATION OF 
PARTICLES OF SOLID MATERIAL IN VACUUM 
A I AA PAPER 66—174 A66-22212 

GEMINI PROJECT 

LASER COMMUNICATION TRANSMITTERS FOR GT-7 GEMINI 
EXPERIMENTS 

NASA— CR-65246 N66-20941 


LIGHT, GEOMETRICAL OPTICS, LENS SYSTEMS, 
INSTRUMENTS, ETC A66-12623 


PHONON INTERACTION IN CRYSTALS - TRANSIENTLY 
CPERATED ACOUSTIC MASER, INTERACTION OF PHONONS 
WITH IMPURITIES IN GERMANIUM AND SILICON, AND 
HEAT PULSES IN CRYSTALS 

CTR-7 N65-27746 

BROADBAND TRAVELING WAVE MASER TECHNIQUES AND 
N-TYPE GERMANIUM SEMICONDUCTOR DEVELOPMENT 
RADC-TR-65-366 N66-1572G 

GERMANIUM CHLORIDE 

EPITAXIAL DEPOSITION OF GERMANIUM ON GALLIUM 
ARSENIDE BY HYDROGEN REDUCTION OF GERMANIUM 
TETRACHLORIDE - SEMICONDUCTOR AND LASER 
PRODUCTION 

SRRC-RR-65-52 N65-34688 

GERMANIUM RECTIFIER 

INTERNAL MODULATION OF GAS LASER BY GERMANIUM 
PHOTODIODE INVERSELY POLARIZEO AND MOUNTED IN 
COAXIAL CIRCUIT A65-16385 


GENERATOR 

SOLID-STATE LASER SYSTEM AS RAOI AT ION PULSE 
GENERATOR 

STL— 4127-6004-SU-000 N65-33686 


PREPARATION OF OPTICALLY HOMOGENEOUS LASER GLASS 
FREE OF PLATINUM INCLUSIONS BY PLATINUM 
PASSIVATION OR USING ALL-CERAMIC MELTING SYSTEM 
SAT R— 1 N65-22027 


GEODESY 

GEODETIC SATELLITE, CALIBRATION SATELLITE, LASER 
GEODESY, AIRBORNE GRAVITY METER, LUNAR MOTION 
AND GRAVITY, AND BALLOON-BORNE LUNAR PHOTOGRAPHS 
AFCRL-65-14 N65-22221 


SPECTRAL PUMPING EFFICIENCY, SOLARIZATION EFFECT, 
ENERGY OUTPUT, SPECTROSCOPY, GLASS DAMAGE ANO 
OPTICAL PATH DISTORTIONS IN NEODYMIUM GLASS 
LASERS 

AD-612964 N65-24195 


GEODETIC SATELLITE 

OPTICAL TRACKING OF SATELLITES EQUIPPED FOR 
GEODETIC TRIANGULATION, USING GROUND LASER BEAMS 

A65-29936 

GEODETIC SATELLITE, CALIBRATION SATELLITE, LASER 
GEODESY, AIRBORNE GRAVITY METER, LUNAR MOTION 
AND GRAVITY, AND BALLOON-BORNE LUNAR PHOTOGRAPHS 
AFCRL-65-14 N65-22221 

HIGH ENERGY LASER SYSTEM FOR LARGOS GEODETIC 
SATELLITE OPTICAL TRACKING 

B-3011 N66-14591 

GEODETIC SURVEYING 

GAS LASER, EXTERNAL SHUTTER TRIGGER CONTROL, 

MEDIUM POWER LASER, Q-SHITCHING, AND AMPLIFIER 
FOR GEODETIC AND LUNAR SURVEYING 

AFCRL-65-I96 N65-27084 

USE OF LASERS FOR MEASUREMENT OF OISTANCE, ANGLE, 
HEIGHT, AND GEODETIC SURVEYING 

JPRS-32185 N65-34192 


EFFECT OF COMPOSITION ON THERMAL EXPANSION 
COEFFICIENT, THERMAL COEFFICIENT OF REFRACTIVE 
INDEX, BIREFRINGENCE, AND STRESS-OPTICAL 
COEFFICIENTS FOR ATHERMAL I Z ING LASER GLASS 
tcd_5 N65— 2568B 


EFFECT OF LASER OPERATION PARAMETERS USING 
NEODYMIUM DOPED BORATE GLASS ON THRESHOLD AND 


CUTPUT ENERGY 

TZ.O 
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POLARIZATION OF LIGHT FROM GLASS LASER DOPED WITH 
TWO PERCENT POSITIVE TRIVALENT NEODYMIUM MEASURED 
WITH TIME RESOLUTION OF LESS THAN MICROSECOND 

A66-13006 


EFFECTS OF INTENSE ULTRAVIOLET RADIATION ON GLASS 
MATERIALS, AND PERFCRMANCE CHARACTERISTICS OF 
GLASS LASERS 

AD-623309 N66-14533 


PREPARATION GF PLATINUM-FREE LASER GLASS 

SATR-2 N66-14672 


GEOLOGY 

RESEARCH IN CHINESE PEOPLES REPUBLIC - SOLAR 
FLUX, GAS DISCHARGE TUBE, NEODYMIUM LASER, 
GEOLOGICAL MECHANICS, MICROCRYSTALLINE GLASS, 
LOCATING OF THUNDER, AND PURIFICATION WITH 
DISTILLATION METHODS 

JPRS-33759 N66-16806 


RESEARCH IN CHINESE PEOPLES REPUBLIC - SOLAR 
FLUX, GAS DISCHARGE TUBE, NEODYMIUM LASER, 
GEOLOGICAL MECHANICS, MICROCRYSTALLINE GLASS, 
LOCATING OF THUNDER, AND PURIFICATION WITH 
DISTILLATION METHODS 

JPRS-33759 N66-16806 


GEOMETRICAL OPTICS 

MICROWAVE RESEARCH ON ACOUSTIC WAVE AMPLIFICATIONS 
AND GEOMETRICAL OPTICS, OPTICAL MASERS, 
ELECTRON-PHONON INTERACTIONS, AND RAMAN 
SCATTERING FROM BIREFR1NGENT CRYSTALS 
HL-1277 N65-20038 

ACOUSTIC WAVE AMPLIFICATION, OPTICAL MASER, 

TUNABLE LASER, GEOMETRICAL OPTICS, SEMICONDUCTOR 
OSCILLATION, AND SOLID STATE PLASMA STUDIES FOR 
MICROWAVE TRANSMISSION 

ML-13I6 N65-27969 

ACOUSTIC WAVE AMPLIFICATION, OPTICAL MASERS, 
TUNABLE LASERS, ELECTRON-PROTON INTERACTIONS, 
SEMICONDUCTORS, GEOMETRIC OPTICS, AND SOLID 
STATE PLASMA STUDIES 

ML-1351 N65-34887 

BOOK ON MOOERN OPTICS INCLUDING LASER AND COHERENT 


THERMAL OPTICAL DISTORTION MEASUREMENTS FOR 
NEODYMIUM DOPED GLASS LASER ROD 

MDE-6236 N66-22419 


GLASS COATING 

NEODYMIUM DOPED LASER GLASS COMPARED ON BASIS OF 
FLOURESCENCE CHARACTERISTIC DIFFERENCES 
AD-612459 N65-25901 


GLASS FIBER 

INTERFERENCE EFFECTS AT THIN TRANSPARENT 
CYLINDRICAL GLASS FIBERS EXPOSED TO COHERENT LIGHT 
FROM HE- NE LASER A66-1C368 


GLASS FIBER LASERS FOR OPTICAL DATA PROCESSING 
AORC-45 02- 16-564-42 N66-11C60 


GLOW DISCHARGE 

EXCITATION MECHANISMS IN XENON AND HELIUM-XENON 
GAS LASER, XENON LIFETIMES, AND THEORY OF 
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HEAT TRANSFER 


DIFFUSION CONTROLLED GLOW DISCHARGE 

S— 669 N65-28779 

GRAPHITE 

RUBY LASER PULSE TECHNIQUE APPLIED TO THERMAL 
OIFFUSIVITY MEASUREMENTS FOR TANTALUM AND 
GRAPHITE 

CONF-65 1020-1 N66-18228 

GROUND SPEEO 

DOPPLER OPTICAL NAVIGATOR TO MEASURE 
INSTANTANEOUS GROUND SPEED WITH 0.1 FT/SEC 
ACCURACY FOR ALTITUDES OF 250 TO 5000 FEET - 
CONTINUOUS HAVE LASER AS TRANSMITTER 
TRG-019-1-2 N65— 28160 

GROUND STATION 

RADIO STATION FACILITIES AT RAI STING* WEST 
GERMANY NOTING SATELLITE COMMUNICATIONt MASER 
RECEIVING SYSTEM* PARABOLIC ANTENNAS* ETC 

A65-35195 

FACILITIES AND EQUIPMENT AT GOONHILLY DOWNS 
SATELLITE SYSTEM GROUND STATION - STEERABLE 
ANTENNA* COMPUTING AND OATA TRANSMISSION* AND 
HELIUM SYSTEM FOR MASER INSTALLATION 

N66-10260 

GUIDANCE SENSOR 

INERTIAL SENSORS REVIEWING RING LASER* 

ELECTROSTATIC FLUID SPHERE* MAGNETIC RESONANCE* 
SUPERCONDUCTIVITY GYROSCOPE, RELATIVISTIC ROTATING 
TENSOR* VORTEX RATE AND QUANTUM MECHANICAL EFFECT 
SENSING 

AIAA PAPER 65-401 A65-29669 

GUNNERY TRAINING 

PULSEO LASER FOR SIMULATING TANK GUN FIRING FOR 
TRAINING OF TANK GUNNERS 

NAVTRADEVCEN— 131T-T N65-34674 

H 

HALIDE 

C W IR LASER OSCILLATION IN H BR AND HI GAS 
DISCHARGE A66-16756 

HALL EFFECT 

DIRECT- INOIRECT TRANSITION EFFECT ON HALL EFFECT 
IN GALLIUM /ARSENIC PHOSPHIDE/ A66-21570 

HAMILTONIAN 

EQUATIONS OBTAINED FROM HAMILTONIAN FOR COUPLING* 
FIRST STOKES LINE* FIRST ANTI- STOKES LINE AND 
COHERENT FIELD FOR RAMAN LASER 

A66-22490 

nARMONIC GENERATION 

SECOND HARMONIC GENERATION AND MEASUREMENT OF 
NONLINEAR POLARIZATION CONSTANT IN ADP* USING 
FOCUSED LASER BEAM A65-16672 

NONLINEAR OPTICAL EFFECTS IN CRYSTALLINE AND 
ISOTROPIC MATERIALS CUE TO INDUCED POLARIZATION 
THIRD ORDER IN ELECTRIC FIELD STRENGTH* USING 
GIANT PULSEO LASER SOURCE A65-16863 

OPTICAL SECOND HARMONIC GENERATION APPLIED TO HIGH 
POWER COHERENT SOURCE FREQUENCY TRANSLATION IN 
COMMUNICATIONS SYSTEMS A65-19176 

VELOCITY MATCHED SECOND HARMONIC GENERATION / SHG/ 
AND MIXING OBTAINED IN PIEZOELECTRIC LITHIUM 
NIOBATE CRYSTALS A65-19235 

SECOND HARMONIC LIGHT GENERATION IN CADMIUM 
SULFIDE CRYSTAL NEAR ABSORPTION BAND 

A65-21056 

ELECTROMAGNETIC FIELD AND SECOND OPTICAL HARMONIC 
GENERATED IN LASER RESONATOR AS TWO INTERDEPENDENT 
PROCESSES A65-25271 

OPTICAL SECOND HARMONIC GENERATION ANGULAR 
VARIATION IN AMMONIUM DIHYDROGEN PHOSPHATE 
GAUSSIAN CW GAS LASER BEAM FOR NONLINEAR 
COEFFICIENT MEASUREMENTS A65-27724 

SECOND HARMONIC EMISSION AND DIFFRACTION PHENOMENA 


IN KDP CRYSTAL EXCITED BY RUBY LASER BEAM 

A65- 29559 

SECOND HARMONIC LIGHT GENERATION IN CADMIUM 
SULFIDE CRYSTAL NEAR ABSORPTION BAND 

A65— 31220 

DOUBLE PHOTON ABSORPTION, HARMONIC GENERATION* 

AND FREQUENCY MIXING IN SEMICONDUCTORS, AND 
FREQUENCY TUNING OF INJECTION LASERS BY 
UNIAXIAL STRESS 

AD-450756 N65-14437 

OPTICAL PUMPING IN DARK RUBY, HARMONIC GENERATION 
IN HYDROGEN CYANIDE, SUBMILLIMETER HAVE 
SPECTROSCOPY, AND MIXING OF LASER LIGHT IN BULK 
PHCTOCONDUCTns N65- 26426 

SECOND HARMONIC LIGHT GENERATION, STRESSING 
SATURATION EFFECTS OCCURRING AT HIGH LASER POWER 
LEVELS* SOLVING NONLINEAR COUPLED MAXWELL 
EQUATIONS A66-11443 

POSSIBLE MATERIALS FOR SECOND HARMONIC GENERATION 
AND LASER ACTION DISCUSSING CENTROSYMMETRIC AND 
PIEZOELECTRIC CRYSTALS AND SINGLE CRYSTAL PLATE 
WITH ALTERNATE LAYERS OF NONCENTROSYMMETRIC 
COMPOSITION A66-12940 

CONTINUOUS OPTICAL SECOND-HARMONIC GENERATION 
USING ND/YAG LASER AND CRYSTAL OF SINGLE-DOMAIN 
LITHIUM NIOBATE A66-16378 

OPTICAL SECOND HARMONIC GENERATION IN FOCUS OF 
LOWEST TRANSVERSE MODE OF CONTINUOUS WAVE 
GAUSSIAN GAS LASER BEAM A66-21175 

SECOND HARMONIC GENERATION BY LASER BEAMS OF 
FINITE SPECTRAL WIDTH, USING QUANTUM TRANSITIONS 
AND KINETIC EQUATIONS, NOTING SHAPE OF PUMPING 
LINE AT FUNDAMENTAL FREQUENCY A66-22026 

CONTINUOUS WAVE MEASUREMENT OF OPTICAL 
NONLINEARITY OF AMMONIUM DIHYDROGEN PHOSPHATE, 
USING HELIUM-NEON LASER A66-23716 

CONSISTENT THEORY OF NONLINEAR OPTICAL EFFECTS IN 
BOUNDED LIGHT BEAMS BY EXTENDING PARABOLIC 
EQUATIONS TO NONLINEAR PROBLEMS 

A66— 24888 

HARMONIC RADIATION 

NONLINEAR OPTICS IN MICROSCOPIC SEARCH FOR ORIGIN 
AND MACROSCOPIC STUDY OF LINKING BETWEEN INCIDENT 
RADIATION AND INDUCED RADIATION 

A65-36219 

HARMONICS 

LASER IRRADIATION ON SECOND OPTICAL HARMONICS 
FTD— TT-65-25/1 N65-29889 

HEAT DISSIPATION 

CONSTRUCTION PROBLEMS OF CONTINUOUS-DUTY DC 
EXCITED ION LASERS A66-13956 

HEAT SOURCE 

ELECTRON BEAM MELTING HEAT SOURCE IN VACUUM 
METALLURGY, AND RUBY AND NEODYMIUM GLASS LASERS 
FOR INDUSTRY N65-23723 

HEAT TRANSFER 

ENERGY LOSSES IN RUBY LASER DUE TO HEAT EVOLUTION 
CURING OPTICAL PUMPING, NOTING RELATION BETWEEN 
ENERGY ABSORPTION AND POPULATION INVERSION 

A65- 36055 

AEROCYNAMIC AND HEAT TRANSFER MEASUREMENTS USING 
INTERFEROMETER WITH CONTINUOUS WAVE LASER AS 
SOURCE A66— 10849 

HEATING PROCESS IN LASER WELDING OF METAL SHEETS, 
TAKING INTO ACCOUNT ENERGY DISTRIBUTION, HEAT 
TRANSFER AND FLUX DENSITIES A66-15347 

ENERGY LOSSES IN RUeY LASER DUE TO HEAT EVOLUTION 
DURING OPTICAL PUMPING, NOTING RELATION BETWEEN 
ENERGY ABSORPTION AND POPULATION INVERSION 

A66-15858 
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NEAT INC EQUIPMENT 


SUBJECT INDEX 


HEATING EQUIPMENT 

HEATING BY LASER BEAM WITH APPLICATION TO LITHIUM, 
NOTING USE FOR HIGH TEMPERATURE PLASMA PRODUCTION 

A65-35877 

HEATING BY LASER BEAM WITH APPLICATION TO LITHIUM, 
NOTING USE FOR HIGH TEMPERATURE PLASMA PRODUCTION 

A66-18972 

HEISENBERG THEORY 

SOLI 0 STATE LASER SYSTEM, DESCRIBING QUANTUM 
MECHANICAL TREATMENT OF SELF-SUSTAINED OSCILLATION 
FOR ONE MODE A66-178I7 

HELIUM 

EXCITATION MECHANISMS IN XENON AND HELIUM-XENON 
GAS LASERS 

$-705 N65-15980 

RADIATION PROTECTIVE DRUGS, XENON ANO HELIUM- 
XENON LASERS, HELIUM-NEON LASER WITH SILVER AND 
DIELECTRIC COATINGS, AND TRANSISTOR CIRCUITS 
JPRS— 29200 N65-20134 

STIMULATED EMISSION OF LIGHT FROM PURE XENON AND 
HELIUM-XENON N65-20135 


A65-31451 

MODULATION OF HELIUM-NEON LASER BY LIGHT FROM 
HELIUM DISCHARGE A65-33CC6 

MULTIBEAM GENERATION OF GASEOUS HELIUM-NEON LASER 

N65-272 52 

CURRENT DISCHARGE OF HELIUM NEON LASER ON LASER 
ACTION A66-12439 

HEMISPHERE 

CPTICAL RADAR TECHNIQUES - STUDIES OF NEAR 
HEMISPHERICAL RESONATOR GAS LASER 

REPT.- 1641-6 N66- 12795 

HEMOGLOBIN 

RETINAL VASCULATURE OF RABBIT AND MONKEY AS 
AFFECTED BY LASER IRRADIATION PROXIMITY OF 
PIGMENT EPITHELIUM, BLOOD FLOW, AND AMOUNT OF 
REDUCED HEMOGLOBIN A66-80470 

HIGH ENERGY ELECTRON 

GIANT PULSE LASER USED FOR PRODUCTION OF PARTICLES 
WITH ENERGIES HIGHER THAN TEN BILLION EV 

A65-25877 


HELIUM-NEON LASER WITH SILVER AND DIELECTRIC 
COATING N65-20136 

SEPARATION OF SINGLE WAVE OSCILLATION MOOES OF 
NEON-HELIUM GAS LASER N65-20782 


HIGH FREQUENCY 

LINEAR COEFFICIENT OF AMPLIFICATION OF CARBON 
DIOXIDE SUBJECTED TC HF EXCITATION FIELD FOR 
LASER EMISSION A66-12003 


HELIUM-NEON GAS LASER DIRECT MODULATION 

N65-22300 


HIGH POWER PROJECT 

HIGH POWER GALLIUM-ARSENIC INJECTION LASER DIODES 
AO-621649 N66-13744 


RADIATION DIVERGENCE MEASUREMENT IN HELIUM-NEON 
LASERS WITH CONFOCAL RESONATORS AND SPHERICAL 
REFLECTORS N65-24550 

STUDY OF PARAMETERS OF HIGH GAIN 2.026 MICRON 
XENON-HELIUM LASER TO OPTIMIZE POWER OUTPUT 
ANO EFFECT OF TUBE DIAMETER ON SMALL SIGNAL GAIN 
WRE-PAD-104 N65-2890 1 

CONTINUOUS OPERATION OF GALLIUM ARSENIDE INJECTION 
LASER COOLED BY HELIUM GAS FLOW 

A66-11190 

C W LASER ACTION IN CARBON DIOXIDE-HELIUM MIXTURES 

A66-16385 


LIGHT OUTPUT FROM HELIUM-NEON GAS MASER 
PHOTOGRAPHED WITH ANO WITHOUT INTRACAVITY 
MODULATION AT LOCKING FREQUENCY, USING HIGH SPEED 
ROTATING MIRROR A66-17205 

CONTINUOUS OPERATION OF GALLIUM ARSENIDE INJECTION 
LASER COOLED BY HELIUM GAS FLOW 

A66-240 1 1 

HELIUM-NEON LASER WITH HIGH SPECIFIC POWER FOR 
USE WITH OPTICAL TRACKING SYSTEMS AT 6328 A 
NASA— CR-68589 N66-13349 

HELIUM AFTERGLOW 

RELATION BETWEEN 600 ANGSTROM EMISSION BAND OF 
HELIUM MOLECULE AND IMPRISONMENT OF NEON RESONANCE 
LINES MEASURED TO SHOW EFFECT ON HELIUM-NEON LASER 
OPERATION A65-34662 

HELIUM COMPOUNO 

HELIUM-NEON LASER AMPLIFIER AS FUNCTION OF MIXTURE 
RATIO, GAS PRESSURE, INPUT SIGNAL LEVEL ANO 
ELECTRICAL POWER INPUT TO AMPLIFIER TUBE 

A66-12206 


HELIUM PLASMA 

THOMSON SCATTERED LASER RADIATION USED TO 
DETERMINE ELECTRON DENSITY IN HELIUM PLASMA, 
EXAMINING THYRATRON TUBE AND VOLTAGE PROBE USE 

A65-19618 


NOISE IN GAS LASERS AND LASER DETECTORS, 

AMPLIFIERS AND OSCILLATORS, NOTING HELIUM-NEON 
LASER OSCILLATION A65-31C02 

TIME-VARIATION AND SPONTANEOUS EMISSION FROM HE- 
HG DISCHARGE OF 6149 ANGSTROM LASER TRANSITION 


HIGH SPEED CAMERA 

ELECTROSTATIC IMAGE CONVERTER CAMERA USED IN 
PLASMA AND LASER RESEARCH FOR HIGH SPEED WRITING 

A65-32585 

CONTINUOUS WAVE GAS LASER ANO HIGH SPEED MOTION 
PICTURE CAMERA FOR DETECTION OF NEARLY 
CONTINUOUS SET OF LIGHT SCATTERING PHOTOGRAPHS 
FROM POLYETHYLENE POLYMER SAMPLE 

ONR-TR-77 N65-25399 

LASER TECHNIQUE TO PHOTOGRAPH H YP E RVE LOC I T Y 
PROJECTILES IN FREE-FLIGHT RANGE 

A66-13248 


HIGH STRENGTH STEEL 

LIFE SUPPORT SYSTEM, FLUID AMPLIFICATION, 

SPALLING, COMMUNICATIONS SATELLITE, MICROWAVE 
APPARATUS, HIGH STRENGTH STEEL, TRACERS, LASERS, 
ATMOSPHERIC TURBULENCE, AND RESONANCE 
AD-611432 N65-22732 


HIGH TEMPERATURE PLASMA 

DENSE HIGH-TEMPERATURE HYOROGEN PLASMA PRODUCTION 
bY INTENSE LASER PULSE HEATING OF MAGNETICALLY 
CONTAINED PLASMA A65-29978 

HEATING BY LASER BEAM WITH APPLICATION TO LITHIUM, 
NOTING USE FOR HIGH TEMPERATURE PLASMA PRODUCTION 

A65-35877 


HEATING BY LASER BEAM WITH APPLICATION TO LITHIUM, 
NOTING USE FOR HIGH TEMPERATURE PLASMA PRODUCTION 

A66-18972 

INFRAREC MASER INTERFEROMETRY FOR TIME AND SPACE 
RESOLUTION OF ELECTRON DENSITY IN HIGH 
TEMPERATURE PLASMAS 

ARL-65-135 N66-20024 


HOLMIUM 

LASER CHARACTERISTICS OF AND COHERENT OSCILLATIONS 
FROM TRIVALENT TM, HO, YB AND ER IONS IN 
YTTRIUM ALUMINUM GARNET A66-10241 


HOLOGRAPHY 

LENSLESS PHOTOGRAPHY USING LASERS AND HOLOGRAM/ 
INTERFERENCE PATTERNS BETWEEN REFERENCE WAVE AND 
WAVFS SCATTERED BY RECORDED OB J ECT /PRODUC I NG 
IHREE-CIMENS IONAL IMAGES A65-27196 
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COHERENT LASER LIGHT USED IN NEW PHOTOGRAPHIC 
PROCESS FOR RECORDING LIGHT WAVES INSTEAD OF IMAGE 


SUBJECT INDEX 


1M ACE CONVEX TEA 


ON LIGHT-SENSITIVE FILM A65-28104 

HIGH SPEED PHENOMENA HOLOGAAMS PROOUCED BY 
RADIATION FROM PULSED RUBY LASER OPERATEO EITHER 
IN Q-SW1TCHED OR CONVENTIONAL MODE 

A65— 3506 f 

LASER APPLICATION PROBLEMS IN INTERFEROMETRY* 

RADAR AND HOLOGRAPHY INCLUDING MECHANICAL 
STABILITY, NOISE SUPPRESSION, DIRTY LASER 
RESTORATION, ETC A66-11454 

OPTICAL DATA PROCESSING TECHNIQUES CONSIDERING 
STORAGE, MANIPULATION, HOLOGRAPHY ANO PATTERN 
RECOGNITION USING MATCHED FILTERS 

A66- 12997 

LASER APPLICATION IN PHOTOGRAPHY, NOTING 
INTERFEROMETRIC AND HOLOGRAPHIC TECHNIQUES 

A66'*'2 1333 

T NO-BEAM INTERFEROMETRY BY NAVEFRONT 
RECONSTRUCTION FROM HOLOGRAM RECORDED WITH 
COHERENT BACKGROUND SUCCESSIVELY INTERFERE IN SAME 
LATENT IMAGE A66-23204 

HOMODYNE 

COHERENT INTERFERENCE REJECTION, DISCUSSING NOISE 
AND MODULATOR-LEAKAGE PICKUP REJECTION IN LASER 
COMMUNICATIONS EXPERIMENTS A66-1T217 

HOMOGENE ITY 

RUBY -LASER ROD HOMOGENEITY DETERMINATION BY 
INTERFEROMETERS A65-19569 

HUMAN 

EFFECT OF RUBY LASER ENERGY ON GAMMA RADIATED 
HUMAN ADENOCARCINOMA CELLS 

SAM— TR— 65— 41 N66-11874 

HUMAN PATHOLOGY 

STUDIES ON RADIATION PROTECTION FOR MAN, OPTICAL 
MASER OF NEODYMIUM IN TUNGSTATE, CYLINDER NAVE 
PROPAGATION ANALYSIS, AND ELECTROMOTIVE FORCE OF 
INDIUM ANT I MON IDE COMPOUND 

JPRS— 33152 N66-15042 

HUMIDITY MEASUREMENT 

MEASUREMENT OF VERTICAL MATER VAPOR PROFILES BY 
MEANS OF THERMALLY TUNED RUBY LASER OPTICAL 
RAOAR SYSTEM - HUMIOITY MEASUREMENT 
REPT.-65-6 N66- 14852 

HYDROACOUSTICS 

EFFICIENT DIFFRACTION OF INCIDENT LASER BEAM AT 
BRAGG ANGLE INCIDENCE INTO FIRST-ORDER MODE, 

USING TRAVELING ULTRASONIC NAVES IN NATER 

A65-33057 

HYDRODYNAMICS 

RUBY LASER HIGH SPEED PHOTOGRAPHY OF CAVITATION 
DAMAGE TO SOLIDS DUE TO HIGH SPEED JETS FROM 
COLLAPSING BUBBLES 

E— 115. 1 N66-21887 

HYDROGEN 

EMISSION SPECTRUM OF NEON-HYDROGEN LASER FOR CASE 
OF HIGH CURRENT DENSITIES IN HOLLON CATHOOE 

A65-24084 


SPECTRA IN METHANE AND HYDROGEN STUDIES U 5ING 
GIANT PULSED LASER N66 20037 

COMPARISON OF HYDROGEN MASER ANO OF CESIUM BEAM 
IUBE FREQUENCY STANDARD 

NASA— TN-D- 3292 N66-Z169B 

HYDROGEN ATOM _ 

ATOMIC HYDROGEN MASER FOR MEASURING RF AND 
MICROWAVE SPECTRAL LINES DISCUSSING THRESHOLD, 
RELAXATION, FREQUENCY STABILITY AND HYPERFINE 
STRUCTURE A65-26934 

SEPARATION AND FOCUSING OF ATOMIC BEAMS FOR ATOMIC 
HYDROGEN MASERS N65-26679 

VARIATION OF SUlftKiNb CROSS SECTION iiSTtt BEAM 
INTENSITY FOR RUBY LASER LIGHT ON ATOMIC HYDROGEN 

A66— 15864 

CROSS CORRELATION MEASUREMENTS OF OSCILLATOR 
FREQUENCY STABILITY AND THERMAL NOISE AND 
APPLICATION TO ATOMIC HYDROGEN MASER 

A66-24128 

HYDROGEN COMPOUND „ , . 

CM IR LASER OSCILLATION IN H BR AND HI GAS 
DISCHARGE A66-16756 

HYDROGEN ION 

HYDROGEN MOLECULE MULTIPHOTON IONIZATION, 
DETERMINING PROBABILITY OF ABSORPTION, EFFECTED BY 
RUBY LASER EMISSION A66- 16517 

hYDROGEN MOLECULE MULTIPHOTON IONIZATION, 
DETERMINING PROBABILITY OF ABSORPTION, EFFECTED BY 
RUBY LASER EMISSION A66-20898 

HYDROGEN PLASMA 

THOMSON SCATTERING SPECTRUM OF LASER BEAM FROM 
EQUILIBRIUM HYDROGEN PLASMA, NOTIMG EFFECT OF 
DEBYE LENGTH A65-17151 

CENSE HIGH-TEMPERATURE HYDROGEN PLASMA PRODUCTION 
BY INTENSE LASER PULSE HEATING OF MAGNETICALLY 
CONTAINED PLASMA A65-29978 

HYPERFINE STRUCTURE 

ATOMIC HYOROGEN MASER FOR MEASURING RF AND 
MICROWAVE SPECTRAL LINES DISCUSSING THRESHOLD, 
RELAXATION, FREQUENCY STABILITY ANO HYPERFINE 
STRUCTURE A65-26934 

HYPERSONIC S 

STIMULATED BRILLOUIN SCATTERING OF INTENSE LASER 
LIGHT WITH BUILD-UP OF COHERENT HYPERSONIC WAVES 
IN LIQUIDS 

NASA-CR-5B2 14 N65-33710 

bRILLOUIN SCATTERING IN LIQUIDS EXAMINING 
VELOCITY, FREQUENCY AND LIFETIME OF THERMALLY 
EXCITED HYPERSONIC SOUND WAVES, USING LASER LIGHT 
SOURCES A66-12422 

hypervelocity projectile 

LASER TECHNIQUE TO PHOTOGRAPH HYPERVELOCITY 
PROJECTILES IN FREE-FLIGHT RANGE 

A66- 13248 


HYOROGEN MASER CONSTRUCTION AND OPERATION DESIGN 
PRINCIPLES EMPHASIZING MICROWAVE CAVITY, LOW 
MAGNETIC FIELO, HYDROGEN STORAGE AND MASER TUNING 
TECHNIQUES A65-24309 

HYDROGEN MASER RESETTABILITY VERIFYING BY 
MEASURING MASER OUTPUT FREQUENCY AGAINST HYDROGEN 
PRESSURE, CONSIDERING EXCHANGE COLLISION AND WALL 
INTERACTIONS A65-29119 

EMISSION SPECTRUM OF NEON-HYDROGEN LASER FOR CASE 
OF HIGH CURRENT DENSITIES IN HOLLOW CATHOOE 

A65-34905 

MULTICAVITY RADIOMETER MASERS FOR RECORDING 21 CM 
EMISSION FROM GALACTIC HYDROGEN 

N65-18805 

POWER AND PATH LENGTH EFFECTS ON STIMULATED RAMAN 


ILLUMINATION 

RUBY LASER WITH CONCENTRIC RESONATOR AS 
ILLUMINATION SOURCE OF BUBBLE CHAMBER 


RUBY LASER WITH CONCENTRIC RESONATOR AS 
ILLUMINATION SOURCE OF BUBBLE CHAMBER 


A66-11189 


A66-24010 


MECHANISMS ASSOCIATED WITH ELECTRICAL BREAKDOWN 
ANO IONIZATION IN GAS CAUSED BY HIGH INTENSITY 
RUBY OR NEODYMIUM LASER ILLUMINATION 


C-920272-4 


N66-11453 


IMAGE CONVERTER _ 

ELECTRCSTATIC IMAGE CONVERTER CAMERA USED IN 
PLASMA AND LASER RESEARCH FOR HIGH SPEED WRITING 

A65-32585 
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IN ACE FILTER 


SUBJECT INOEX 


INAGE FILTER 

COHERENT TRANSFER CHARACTERISTICS OF OPTICAL 
SYSTEM, HOLOGRAMS AND COMPLEX SPATIAL FILTERS, 

AND LASER APPLICATIONS 

D— 52 10-72— T80- 110 N65-21691 

IMAGE TRANSDUCER 

ELECTRO-OPTICS CONTRIBUTIONS TO OPTICAL ASTRONOMY, 
IMAGE TRANSDUCERS, .AND LASER RESEARCH ANC EFFECT 
ON CIVILIAN TECHNOLOGY N66— 17721 

IMAGING TECHNIQUE 

CAVITY IN WHICH MOOES ARE DETERMINED AS 
STATIONARY STATES OF DIFFRACTION-LIMITED OBJECT/ 
IMAGE TRANSFORMATION OF CLASSICAL OPTICS 

A65-18013 

CONJUGATE-CONCENTRIC LASER RESONATOR WITH SIMPLE 
IMAGING SYSTEM GEOMETRY DISCUSSING PROPERTIES, 
EIGENVALUE PROBLEM AND FILTERING FUNCTIONS 

A65-18206 

GIANT PULSED LASER TO ILLUMINATE DISTANT TARGET 
WITH LIGHT PULSE OF ABOUT 60 NANOSECONDS 

A65-24781 

IMAGE FORMING IN ATMOSPHERIC SCATTERING MEDIUM 
WITH 60 NANOSECOND ILLUMINATING PULSE FROM 
Q-SWITCHED RUBY LASER 

AFAL-TR-64-278 N65-25580 

IMPACT PRESSURE 

INTERACTION OF LIGHT PULSE FROM RUBY LASER WITH 
MERCURY SURFACE, OBSERVING MECHANICAL IMPACT 
BELIEVED TO BE RAPID VAPORIZATION PROCESS 

A66-14373 

IMPURITY 

SOLID STATE LASERS WITH EMPHASIS ON PUMPING 
MECHANISMS, SEMICONDUCTOR DEVICES AND IMPURITY- 
MATRIX SYSTEMS A65-24007 

KINETIC EQUATION THEORY APPLIEO TO STEADY STATE 
0UE T0 BAND-BAND TRANSITION IN 
SEMICONDUCTOR CONTAINING IMPURITY CAPTURE LEVELS 

A65-26694 

KINETIC EQUATION THEORY APPLIED TO STEADY STATE 
RADIATION DUE TO BAND-BAND TRANSITION IN 
SEMICONDUCTOR CONTAINING IMPURITY CAPTURE LEVELS 

A65-32952 

iff*-; M0DE OPERATION IN PRESENCE OF RADIATION 
tvI * IMPURITY ANALYZED BY EXTENDED THOMSON 
TYPE SYSTEM A65-35930 

INCIDENT RAY 

GAS LASER OUTPUT DEPENDENCE ON ANGLE OF BEAM 
INCIDENT ON PLANE PARALLEL GLASS PLATE OF 
RESONATOR A65-18555 

GAS LASER OUTPUT DEPENDENCE ON ANGLE OF BEAM 
INCIDENT ON PLANE PARALLEL GLASS PLATE OF 
RESONATOR A65-27148 

INDICATOR 

^i U i^?'?n?^!;f SER ' EQUIPPED WEATHER RADAR SET AND 
2crinnS ECI ITATI0N HE ASUREMENT INDICATOR - 
METEOROLOGICAL SENSING DEVICE - ELECTRONICS 

° N66- 14191 

MASER EQUIPPED WEATHER RADAR AND PRECIPITATION 
MEASUREMENT INDICATOR 

QPR ” 2 N66-19957 

INDIUM ANTIMONIDE 

J?J2/2?^I UDINAL INJECTION-PLASMA LASER, NOTING 
PLASMA PINCH AND MODE STRUCTURE 

A65-17210 

EPPE ^ Y I YE MASS IN IN AS AND IN SB FROM I andaii 
SHIFT OF PEAK EMISSION IN LASER DIODES 

A66-21579 

STUDIES ON RADIATION PROTECTION FOR MAN, OPTITAI 
MASER OF NEODYMIUM IN TUNGSTATE, CYLINDER wlip 
PROPAGATION ANALYSIS, AND ELECTROMOTIVE FORCE OF 
INDIUM ANTIMONIDE COMPOUND KU " L Vt F0RCE 0F 

JPRS ‘ 33152 N66-1 5042 


INDIUM ARSENIDE 

INDIUM ARSENIDE CIOCE SPONTANEOUS AND LASER 
ELECTROLUMINESCENCE IN MAGNETIC FIELDS 

A65-24961 

STIMULATED EMISSION IN INDIUM ARSENIDE SHOWS 
EXCITATION THRESHOLD LOW AND LIGHT EMISSION HIGHLY 
DIRECTIONAL A66-17026 

EFFECTIVE MASS IN IN AS AND IN SB FROM LANDAU 
SHIFT OF PEAK EMISSION IN LASER DIODES 

A66-21579 

CARBON AND ETHYLENE TETRACHLORIDE ULTRASONIC 
MODULATORS APPLIED TO IR LASER HETERODYNE 
EXPERIMENTS ON IN AS PHOTODIOOE 

A66-23353 

INDUSTRY 

RUBY AND NEODYMIUM GLASS LASERS FOR INDUSTRY - 
ELECTRONICS N65-23722 

COMMUNIST CHINA RESEARCH ON LIQUID, SOLID, GAS, 
PLASTIC, GLASS, AND INJECTION LASERS - 
APPLICATIONS IN MEDICINE, INDUSTRY, AND DEFENSE 
JPRS— 33257 N66-14355 

ELECTRO-OPTICS CONTRIBUTIONS TO OPTICAL ASTRONOMY, 

IMAGE TRANSDUCERS, AND LASER RESEARCH AND EFFECT 
ON CIVILIAN TECHNOLOGY N66-17721 

INERTIAL ACCELEROMETER 

INERTIAL SENSORS REVIEWING RING LASER, 

ELECTROSTATIC FLUID SPHERE, MAGNETIC RESONANCE, 
SUPERCONDUCTIVITY GYROSCOPE, RELATIVISTIC ROTATING 
TENSOR, VORTEX RATE ANC QUANTUM MECHANICAL EFFECT 
SENSING 

AIAA PAPER 65-401 A65-29669 

INFORMATION 

PHYSICAL ELECTRONICS, SOLID STATE PHYSICS, LIQUID 
STATE PHYSICS, INFORMATION SCIENCES, AND LASER 
AND COMMUNICATION THEORY 

LMSC-6— 75— 65-10 N65-25125 

INFRARED MASER 

I R LASER ACTION IN ARGON II BETWEEN 1 AND 2 
MICRONS ANO IN 6000 TO 7000 ANGSTROM RANGE 

A65-17207 

EMISSION AND GAS MIXTURE PRESSURE RELATIONSHIP FOR 
HELIUM-XENON LASER OPERATING IN CENTRAL IR REGION 

A65-18558 

HELIUM-NEON LASER PREAMPLIFIER SYSTEM FOR VERY 
HIGH GAIN TRANSITION AT 3.39 MICRON WAVELENGTH 

A65-21335 

PULSED WATER VAPOR LASER FOR FAR IR GIVING DESIGN 
AND PERFORMANCE A65— 22626 

LASER OSCILLATION IN PULSED NOBLE-GAS-ION LASER AT 
NEAR- IR A65-22785 

VISUAL PERCEPTION CF INTENSE COHERENT IR 
RADIATION FROM GAS LASER A65-24083 

REFRACTIVE INDEX OF SOLID DETERMINED, USING FAR 
IR MICHELSON INTERFEROMETER ILLUMINATED WITH 
RADIATION FROM CN MASER A65-24683 

EMISSION AND GAS MIXTURE PRESSURE RELATIONSHIP FOR 
HELIUM-XENON LASER OPERATING IN CENTRAL IR REGION 

A65-27151 

PB SE DIODE LASER FABRICATION, PROPERTIES AND 
EMISSION SPECTRUM WITH PEAK AT 8.5 MICRONS 

A65-27602 

REFLECTION COEFFICIENT OF CAVITY TUBING AS 
EXPLANATION FOR POWER LEVEL OF HELIUM-NEON IR 
FABRY- PEROT INTERFEROMETER A65-303.42 

REVIEW OF SEMICONDUCTOR LASER DEVELOPMENTS NOTING 
MAGNETIC EFFECTS, MATERIALS FOR IR COHERENT 
RADIATION, OPTICAL LASER, HOLOGRAPHY, ETC 

A65-30594 

ELECTRON DENSITY ANC COLLISION FREQUENCY 
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SUBJECT INDEX 


INTERFEROMETER 


MEASUREMENTS IN TRANSIENT OSCILLATION OF IR AND 
VISIBLE HELIUM-NEON LASERS TO DETERMINE 
RELATIONSHIP BETWEEN OSCILLATIONS AND PLASMA 
PARAMETERS A65-34806 

VISUAL PERCEPTION OF INTENSE COHERENT IR 
RADIATION FROM GAS LASER A65-34904 

GAS MASER PUMP ANALOGOUS TO OPERATION OF HEAT 
ENGINE FOR EXCITING MASER ACTION IN FAR IR f 

DETAILING INTERACTION BETWEEN PURE ROTATIONAL 
STATES OF H CL AND HF A65-35312 

THERMONUCLEAR FUSION CONTROL FOR ELECTRIC POWER 
CONVERSION - THETA PINCH, ION CYCLOTRON, AND 

INFRARED MASER DIAGNOSTICS N65-24859 

QUANTUM-ELECTRONIC CROSS-MODULATION EFFECT NOTED 
WHILE MONITORING IR LASER INTERFEROMETRIC FRINGES 

A66- 11449 

C W IR LASER OSCILLATION IN H BR AND HI GAS 
DISCHARGE A66-16756 

CARBON AND ETHYLENE TETRACHLORIDE ULTRASONIC 
MODULATORS APPLIED TO IR LASER HETERODYNE 
EXPERIMENTS ON IN AS PHOTODIODE 

A66-23353 

INFRARED MASER INTERFEROMETRY FOR TIME AND SPACE 
RESOLUTION OF ELECTRON DENSITY IN HIGH 
TEMPERATURE PLASMAS 

ARL— 65— 135 N66-20024 

INFRARED RADIATION 

FAR IR GAS MASER OSCILLATOR DISCUSSING ENERGY 
LEVELS, PUMPING MOLECULAR RADIATION AND DETECTION 

A65-18849 

CARBON MONOXIDE AND DIOXIDE VIBRATIONALL Y INDUCED 
IR EMISSION WITH POSSIBLE APPLICATIONS TO 
CONTINUOUS LASER EMISSION A65-22463 

MINORITY CARRIER LIFETIME IN SILICON MEASURED BY 
CONTACTLESS METHOD, USING LASER INDUCED MODULATION 
OF IR TRANSMISSION IN SILICON / LIMIRIS/ EFFECT 

A66- 14563 

HE- NE LASER IR RADIATION EMISSION ATTENUATED BY 
ATMOSPHERIC METHANE A66-23090 

OPTICAL DISCRIMINATOR SYSTEM TO IDENTIFY INFRARED 
REFLECTING SURFACES FOR USE IN MASER RESEARCH 
HDL-TM-65-41 N66-17361 

VISUAL PERCEPTION OF INFRARED LASER EMISSION 
NASA— TT—F— 9888 N66-22300 

INFRARED SPECTRUM 

CRYSTALLINE CALCITE USED AS DICHROIC POLARIZER IN 
IR REGIONS, LASER RADIATION, ZEEMAN EFFECT AND 
NOISE PROPERTIES MEASUREMENTS, ETC 

A65-334I9 

INFRAREC SPECTRUM^ OPTICAL PROPERTIES, AND 

FABRICATION QF EIGHT-METER GAS LASER 

NEL— 1242 N65-14446 

PULSED GAS LASER FOR FAR INFRARED REGION OF 

SPECTRUM N65-20170 

GAS IONIZATION PHENOMENON AT OPTICAL AND INFRARED 

FREQUENCIES - RUBY LASER INDUCED IONIZATION, 
FOCUSED SPOT DIAMETER, BREAKDOWN EMISSION, AND 
IONIZATION TIMES AND NON ATTENUATION 
RADC— TR-64-568 N65-22250 

INJECTION 

COMMUNIST CHINA RESEARCH ON LIQUID, SOLID, GAS, 
PLASTIC, GLASS, AND INJECTION LASERS - 
APPLICATIONS IN MEDICINE, INDUSTRY, AND DEFENSE 
JPRS— 33257 N66-14355 

INJURY 

LASER IRR ACIANCE LEVELS FOR RETINAL LESIONS 

A66-80011 

CHORIORETINAL LESIONS PRODUCED BY LASER ON MONKEY 
AND RABBIT A66-80950 


INSTRUMENTATION 

PROPERTIES OF LASERS AND APPLICATION TO 
SCIENTIFIC INSTRUMENTATION, COMMUNICATIONS, 

BIOLOGY, PRECISION MEASUREMENTS, METAL WORKING, 

AND MISCELLANEOUS AREAS 

AFCRL-64-9I4 N65- 16002 

INSTRUMENTATION SYSTEM FOR MEASUREMENT OF PULSED 

LASER OUTPUT - CALORIMETER AND INTEGRATOR 

WL-TR— 64-127 N65-34706 

INTEGRAL EQUATION 

EIGENVALUES OF INTEGRAL EQUATIONS IN LASER 
RESONANT CAVITIES A66-21343 

INTERFERENCE 

RURY LASER TEMPERATURE MEASUREMENT AND FILTERING 
BY DETERMINING SPECTRAL POSITION UF POLARIZATION 
INTERFERENCE BANDS A65-14184 

INTERFERENCE FRINGE VISIBILITY UP TO 120 H OPTICAL 
PATH DIFFERENCE, USING HELIUM-NEON LASER SOURCE 

A65— 16766 

RELATION BETWEEN OPTICAL COHERENCE AND PHOTON 
STATISTICS, USING CLASSICAL AND QUANTUM THEORY, 
INTERFERENCE EXPERIMENTS AND PHOTODETECTION 

A65— 24002 

PICA OPTICAL INTERFERENCE FILTERS FOR SELECTED 
LASER FREQUENCIES 

AD-466027 N65-28608 

INTERFERENCE EFFECTS AT THIN TRANSPARENT 
CYLINDRICAL GLASS FIBERS EXPOSED TO COHERENT LIGHT 
FROM HE- NE LASER A66-10368 

FRAUNHOFER PATTERN OF LASER LIGHT TRANSMITTED 
THROUGH OPTICAL FIBER, NOTING SPATIAL FREQUENCY OF 
INTERFERENCE FRINGES BETWEEN LIGHT WAVES 

A66— 14972 

INTERFERENCE PHENOMENON OF SERRATED SYSTEM OF 
RINGS SURROUNDING CENTRAL BEAM OF GAS LASER 
ANALYZED, USING HELIUM NEON TUBE PLACED BETWEEN 
TWO EXTERIOR MIRRORS A66-17064 

INTERFEROMETER 

FREQUENCY RESPONSE AND CROSS COUPLING OF RED AND 
IR GAS LASER INTERFEROMETER FOR MEASURING PLASMA 
ELECTRON DENSITY A65-15819 

GEOMETRICAL PROPERTIES COMMON TO ALL MODES OF 
OSCILLATION IN RADIATION FIELD OF LASER 
INTERFEROMETERS A65-18795 

TWO POLARIZATION EIGENSTATES OCCURRING 
REPETITIVELY IN MULTIPLE PASS INTERFEROMETER 
CONTAINING ANISOTROPIC ELEMENTS, WITH PLANAR LASER 
EXAMPLE A65-21662 

INTERFEROMETER USING SMALL DIFFRACTION GRATING AND 
GAS LASER LIGHT SOURCE IN SCHLIEREN SYSTEM FOR 
FLUID MECHANICS RESEARCH A65-25332 

RUBY LASER ROD POSITION ALONG INTERFEROMETER AXIS, 
DETERMINING PRESENCE OF ADJACENT INTERFEROMETER 
MODES A65-25874 

OBSERVATIONS OF RADIO SOURCES AT 9.4 GC WITH 2.2 
FOOT FAN BEAM OF 16-ELEMENT INTERFEROMETER AND 
MASER AMPLIFIER A65-28335 

TRANSVERSE NODES OF LASER ANALYZED WITH SCANNING 
INTERFEROMETER BY MATCHING RESPECTIVE MODES OF TWO 
DEVICES A65-29531 

TIME RESPONSE OF HF LASER INTERFEROMETER USED IN 
PLASMA RESONANCE DETECTION A65-29791 

SPIRAL FRINGES IN INTERFERENCE PATTERN OF 
INTERFEROMETER WITH LASER ILLUMINATION AS 
INDICATION OF DISCONTINUITY IN WAVE FRONT OR 
GENERATING SURFACE A65-33430 

LASER INTERFEROMETER AND APPLICATION TO PLASMA 
PHYSICS 

AROD-4832-2 N65-17210 
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INTERFEROMETER SYSTEM 


SUBJECT INDEX 


LASER INTERFEROMETER TO MEASURE TIME AND SPATIAL 
VARIATION IN REPETITIVELY PULSEO PLASMA 

A66-10243 

AERODYNAMIC AND HEAT TRANSFER MEASUREMENTS USING 
INTERFEROMETER WITH CONTINUOUS WAVE LASER AS 
SOURCE A66-10849 

HE- NE LASER INCORPORATED INTO ARM OF 
INTERFEROMETER USED TO MEASURE FRINGE SHIFT IN 
SMALL TRANSIENT PLASMA A66-13743 

MEASUREMENT OF ELECTRON OENSITY OF GAS DISCHARGE 
PLASMA BY LASER INTERFEROMETER A66-I6379 

ADVANTAGES OF GAS LASERS AS LIGHT SOURCES IN 
AERODYNAMIC RESEARCH INTERFEROMETERS 

A66-16944 

EFFECT OF HIGH VELOCITY TRANSLATION ON PHOTON 

CORRELATIONS IN LASER INTERFEROMETERS 

UCRL-14345 N66-10969 

PREI CNIZAT ION AND SHOCK HAVE IONIZATION, ALFVEN 

WAVES, LASERS, AND INTERFEROMETER DEVELOPMENT 
NP-15355 N66-13913 

INTERFEROMETER SYSTEM 

THREE-MIRROR CORNER-CUBE INTERFEROMETER SYSTEM 
WITH ROTATION INSENSITIVITY TO PRODUCE HIGH 
CONTRAST LASER FRINGES A65-18217 

LASER BEAM AMPLIFICATION BY REFLECTION FROM 
SCANNING GAS LASER ACTIVE INTERFEROMETER 

A65-33047 


LASER OSCILLATIONS AND SELF Q-SWITCHING, 
DISCUSSING PULSED FLASH-LAMP EXCITATION 
EXPERIMENTS WITH TRIPLY ACTIVATED CONFOCAL BARIUM 
CROWN GLASS ETALON A66-13980 

TWO LENSES WITH FOCAL RATIOS OF F/4 AND F/2.65 
USED TO COLLIMATE LIGHT FROM HELIUM-NEON LASER 

A66-I4921 


LASER APPLICATION AND TECHNIQUES NOTING 
AMPLIFICATION, MODULATION, INTERFEROMETRY, 
SCATTERING, PLASMA DIAGNOSTICS, NONLINEAR OPTICS, 
ETC A66-2393I 

INTERFEROMETRY 

OPTICAL AND LASER THRESHOLD MEASUREMENTS ON 39 
FLAME-FUSION RUBIES TO OBTAIN HIGHEST OPTICAL 
QUALITY LASER RODS A65-16402 

RUBY-LASER ROO HOMOGENEITY DETERMINATION BY 
INTERFEROMETERS A65-19569 


A66-21333 


TWO-BEAM INTERFEROMETRY BY WAVEFRONT 
RECONSTRUCTION FROM HOLOGRAM RECORDED WITH 
COHERENT BACKGROUND SUCCESSIVELY INTERFERE IN SAME 
LATENT IMAGE A66-23204 

RUBY CRYSTAL OPTICAL PROPERTIES INVESTIGATED BY 
INTERFERENCE RINGS FROM REFLECTING HE- NE LASER 
BEAM FROM CRYSTAL FACE A66-23292 

POLISH-MADE HE- NE RED GAS LASERS, DESCRIBING 
POWER OUTPUTS, GAS PRESSURE, HE/ NE RATIO, 

MIRROR TRANSMISSION COEFFICIENT AND 
INTERFEROMETRIC APPLICATION A66-23946 

TIME RESOLVED INTERFEROMETRY, CINEMATOGRAPHY, ANO 
TRAVELING HAVE CAVITY STUDIES ON RUBY LASERS 
AFCRL— 65-467 N66-16656 

RUBY LASER RADIATION INTENSITY DISTRIBUTIONS BY 
HIGH SPEED CINEMATOGRAPHY AND TIME RESOLVED 
INTERFEROMETRY FOR PUMPED RADIATION EFFECTS 

N66- 16657 


INFRAREC MASER INTERFEROMETRY FOR 
RESOLUTION OF ELECTRON DENSITY IN 
TEMPERATURE PLASMAS 
ARL-65-135 


TIME AND SPACE 
HIGH 


N66-2CC24 


INTERMODULATION 

GAS LASER CROSS MODULATION EFFECT WHEN EXPOSED TO 
FLASH TUBE RADIATION A65-15324 


INTERSTELLAR COMMUNICATION 

COMBUSTION INSTABILITY, BALL LIGHTNING, SOLAR 
ACTIVITY, NOCTILUCENT CLOUDS, INTERSTELLAR 
COMMUNICATIONS, NEODYMIUM LASER, ANO HYDROFOILS 

N65-34075 


SEARCH VIA LASER RECEIVERS FOR INTERSTELLAR 
COMMUNICATIONS A66-I6669 

INVERSION 

MASER DEVELOPMENT FROM INVERS I ONAL TRANSITIONS IN 
HEAVY AMMONIA BEAM 

FTD— MT-64- 330 N65-36B69 

IODATE 

GAS LASER OUTPUT AND THRESHOLD IN POPULATION 
INVERSION FROM PHOTODISSOCIATION OF METHYL IODIDE 
AND FLUCRO IODO METHYL IDYNE A66-I6771 

ION BOMBARDMENT 

CONSTRUCTION PROBLEMS OF CONTINUOUS-DUTY DC 
EXCITED ION LASERS A66-13956 


PLASMA INTERFEROMETRY TECHNIQUE WHERE REFLECTED- 
BACK OUTPUT OF GAS LASER IS MODULATED, USING PHASE 
VARIATIONS A65-19754 


ION CHARGE 

ARC-TUBE CONSTRUCTED FOR COOLING ARGON ION 
LASER - DISCHARGE TUBE 

GE/EE/65-1 N66-I4188 


INTERFEROMETER EXPERIMENT OF HELIUM-NEON LASER 
SHOWS ITS RADIATION OBEYS LAWS OF CLASSICAL OPTICS 

A65-19994 

LOW ANGLE SCATTERING AND INTERFEROGRAPHIC 
MEASUREMENTS USED IN EVALUATING RUBY LASER RODS 

A65-33416 

RUBY CRYSTAL OPTICAL PROPERTIES INVESTIGATED BY 
INTERFERENCE RINGS FROM REFLECTING HE- NE LASER 
BEAM FROM CRYSTAL FACE A66-11045 

QUANTUM-ELECTRONIC CROSS-MODULATION EFFECT NOTED 
WHILE MONITORING IR LASER INTERFEROMETRIC FRINGES 

A66-I1449 

LASER APPLICATION PROBLEMS IN INTERFEROMETRY, 

RADAR AND HOLOGRAPHY INCLUDING MECHANICAL 
STABILITY, NOISE SUPPRESSION, DIRTY LASER BEAM 
RESTORATION, ETC A66-H454 

CONVENTIONAL FLOW VISUALIZATION USING LASER LIGHT 
SOURCE 

AIAA PAPER 66-127 A66-17104 

LASER APPLICATION IN PHOTOGRAPHY, NOTING 
INTERFEROMETRIC AND HOLOGRAPHIC TECHNIQUES 


ION EMISSION 

ENERGY AND INTENSITY OF IONS EMITTED BY METAL 
TARGET AS FUNCTION OF CHARACTERISTICS OF LASER AND 
NATURE OF METAL A66-15I09 

TIME RESOLUTION OF ELECTRON AND ION EMISSION 
PRODUCED BY Q-SWITCHED RUBY LASER PULSE FOCUSED 

ON METAL SURFACE A66-I8358 

ELECTRON AND ION EMISSION FROM PULSED RUBY LASER 
ILLUMINATED METALLIC SURFACE INTO VACUUM, 
DETERMINING APPLICATION TO PULSED ION THRUSTOR 
AIAA PAPER 66-230 A66-21453 

ION PRODUCTION 

ION AND FREE ELECTRON PRODUCTION RATE STUDY IN GAS 

UNDER LASER BEAM ACTION A65-19727 

IONIC PROPULSION 

PRODUCTION OF ION VELOCITIES OVER 4 KM/SEC BY 
FOCUSED RUBY LASER MAKES PRACTICAL APPLICATION IN 
DIRECT THRUSTORS AND AS PLASMA SOURCE IN 
ACCELERATOR TYPE THRUSTORS A65-23626 

IONIZATION 

TRIGGERING OF BREAKDOWN OF NOBLE GASES SUBJECTED 
TO RUBY LASER RADIATION BY MULTIPHOTON 
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SUBJECT INDEX 


KINETIC EQUATION 


IONIZATION 

KEPT .-1935-3 N65-22851 

MECHANISMS ASSOCIATED WITH ELECTRICAL BREAKDOWN 
ANO IONIZATION IN GAS CAUSED BY HIGH INTENSITY 
RUBY OR NEODYMIUM LASER ILLUMINATION 
D— 920272— 4 N66- 11453 

PREIONIZATION AND SHOCK WAVE IONIZATION* ALFVEN 
WAVES* LASERS* AND INTERFEROMETER DEVELOPMENT 
NP-15355 N66-13913 

RUBY LASERS USED IN STUDYING PHYSICAL PROCESSES 
LEAOING TO IONIZATION OF GASES BY INTENSE 
OPTICAL RAO I AT ION 

UACRL— E920272-6 N66-20600 

IONIZATION CROSS SECTION 

HYDROGEN MOLECULE MULTIPHOTON IONIZATION* 
DETERMINING PROBABILITY OF ABSORPTION, EFFECTED BY 
RUBY LASER EMISSION A66-16517 

HYDROGEN MOLECULE MULTIPHOTON IONIZATION* 
DETERMINING PROBABILITY OF ABSORPTION, EFFECTED BY 
RUBY LASER EMISSION A66-20898 

MULTIPHOTON IONIZATION OF XENON ATOM IN POWERFUL 
ELECTRIC FIELD BY RUBY LASER RADIATION 

A66-21966 

IONIZATION FREQUENCY 

GAS IONIZATION PHENOMENON AT OPTICAL AND INFRARED 
FREQUENCIES - RUBY LASER INDUCED IONIZATION, 
FOCUSED SPOT DIAMETER* BREAKDOWN EMISSION* AND 
IONIZATION TIMES AND NONATTENUATION 
R ADC-TR— 64— 568 N65-22250 

IONIZATION POTENTIAL 

IONIZATION UNDER LASER ACTION EXTENDED TO METALS 
AND DIELECTRICS, NOTING INFLUENCE ON THRESHOLDS 

A66-17065 

IONIZATION PHENOMENA IN ARGON DUE TO LASER 
RADIATION BY MEASURING ELECTRON DENSITY AND ENERGY 
AS TIME FUNCTION AFTER LASER PULSE INITIATION AT 
DIFFERENT GAS PRESSURES AND PREIONIZED CONDITIONS 
AIAA PAPER 66-176 A66-21690 

IONIZED GAS 

VISIBLE AND UV LASER OSCILLATION AT 118 
WAVELENGTHS IN IONIZED NEON* ARGON, KRYPTON, 

XENON, OXYGEN AND OTHER GASES A65-22622 

GAS IONIZATION PHENOMENON AT OPTICAL AND INFRARED 

FREQUENCIES - RUBY LASER INDUCED IONIZATION, 
FOCUSED SPOT DIAMETER, BREAKDOWN EMISSION, AND 
IONIZATION TIMES AND NONATTENUATION 
RADC— TR— 64— 568 N65-22250 


ISOTOPE SHIFT 

ISOTOPE SHIFT MEASUREMENT FOR 6328 ANGSTROMS 
HELIUM-NEON LASER TRANSITION A66-21Q70 

J 

JUNCTION 

ZINC DIFFUSION IN GALLIUM ARSEN ICE-PHOSPHIOE 
LASERS AND EFFECTS CN SEMICONDUCTOR JUNCTIONS 
AFCRL— 66— 18 N66-22611 

JUNCTION DIODE 

LASER ACTION IN ALLOYED GALLIUM ARSENIDE JUNCTION 
DIODE SUBMERGED IN LIQUID NTTROGEN 

A65-29198 

RADIATIVE TRANSITION PROCESS IN EMISSION SPECTRUM 
OF GALLIUM ARSENIDE P-N JUNCTION I ASER DIODES 

A65- 34666 

METHODS OF JUNCTION FORMATION TO OBTAIN ROOM 

TEMPERATURE GALLIUM ARSENIDE LASER DIODES 

CPR-3 N6 5— 34184 

RISE OF JUNCTION TEMPERATURE DURING CONTINUOUS 
OPERATION OF GA AS INJECTION LASER 

A66— 14771 

PARAMETER DEPENDENCE OF INTERMEDIATE FREQUENCY 
VOLTAGE INDICATED DURING ESTABLISHMENT OF OPTIMUM 
CONDITIONS FOR OPTICAL RECEIVERS AND MERIT OF 
SUBCARRIER MIXING A66-23960 

DEVELOPMENT OF SEMICONDUCTOR LIGHT SOURCES WITH 
RUBY LASERS AND ZINC-COPED GA AS JUNCTION 
DIODES 

REPT.— 6400— 42-T N66-12450 

JUNCTION TRANSISTOR 

GENERAL PROGRESS OF SEMICONDUCTOR JUNCTION ANO 
RUBY LASERS, ESPECIALLY IN EXPERIMENTAL FIELD 

A66-11370 

K 

KA-BAND 

LOW NOISE KA-BAND TRAVELING WAVE MASER AMPLIFIER 
FOR WINDOW AT 8 MM WHERE ATMOSPHERIC ATTENUATION 
IS LOW A65-16565 

KERNEL FUNCTION 

INTEGRAL EQUATIONS GOVERNING MODE SPECTRA OF 
LASER* INVESTIGATING EXISTENCE OF EIGENVALUES FOR 
HOLDER CONTINUOUS KERNELS A65-15806 

KERR CELL 

LASER OUTPUT SPIKING ELIMINATION USING KERR CELL 
CONTROLLED BY FEEDBACK CIRCUIT A65-24954 


TRAVELING FIELDS IN INTERACTION OF IONIZED GASES 
WITH ELECTROMAGNETIC FIELD CURRENTS CHECKING 
LORENTZ FORCE AND MAGNETIC INDUCTION 

A66-12980 

ISOTOPE SHIFT, L INEWIDTH AND PRECISE WAVELENGTH OF 

LASER EMISSION IN IONIZED HG A66-18035 

IONIZING RADIATION 

LABORATORY RESEARCH ON LASER EXCITATION IN SOLIDS, 
IONIZING RADIATION TRANSMISSION ANO PLASMA JETS 
RELATED TO ASTROPHYSICS A65-14678 

OPTICAL ABSORPTION AND ELECTRON PARAMAGNETIC 
RESONANCE TECHNIQUES USED TO STUDY IONIZING 
RAO I AT ION EFFECT ON RUBY LASERS 

NASA— TN—D— 3379 N66-21037 

IRON 

LINE WIDTH AND INVERSION RATIOS OF IRON-DOPED 

RUTILE FOR OPTICAL MASER APPLICATIONS 

NASA— TM—X— 54754 N65-29390 


OUTPUT AND DIVERGENCE MEASUREMENTS FOR Q-SWITCHED 
KERR CELL LASER 

REPT.— 1579— 18 N65-16B19 

OPTICALLY BIASED PULSED TRANSMISSION MODE 
CPERATICN OF Q-SWITCHED LASER* IN CONNECTION WITH 
KERR CELLS INHIBITING LASING ACTION 

A66- 19937 

KERR EFFECT 

LIGHT DIFFRACTION BY GRATING DUE TO FARADAY AND 
KERR EFFECT IN ELECTROMAGNETIC FIELD OF LASER 
BEAM A65— 26582 

HELIUM-NEON GAS LASER AS LIGHT SOURCE FOR MAGNETO- 
OPTICAL APPARATUS - KERR MAGNETO-OPTICAL EFFECT 
CF FERROMAGNETIC IRON-NICKEL THIN FILM 

N65-26766 

KINETIC EQUATION 

KINETIC EQUATION TO DESCRIBE CONTINUOUS WAVE LASER 
RADIATION INSTABILITY A65-19739 


IRRADIATION 

LASER IRRADIATION ON SECOND OPTICAL HARMONICS 
FTD-TT— 65— 25/1 N65-29889 

ISOTOPE 

ISOTOPE SHIFT, L INEWIDTH AND PRECISE WAVELENGTH OF 
LASER EMISSION IN IONIZEO HG A66-18035 


KINETIC EQUATION OF LASER OPTIMUM EMISSION, 
DETERMINING PUMPING EFFICIENCY, VALUE OF LOSSES IN 
SPECIAL MODES, ETC A66-11C58 

SECOND HARMONIC GENERATION BY LASER BEANS OF 
FINITE SPECTRAL WIDTH, USING QUANTUM TRANSITIONS 
ANO KINETIC EQUATIONS, NOTING SHAPE OF PUMPING 
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KINETICS 


SUBJECT INDEX 


LINE AT FUNDAMENTAL FREQUENCY A66-22026 

KINETICS 

RUBY LASER TEMPERATURE-JUMP RELAXATION KINETIC 
STUDIES OF RAPID REACTIONS 

UUCD-2-64 N66-23C78 

KLYSTRON 

IMPROVED MASER PERFORMANCE THROUGH GAIN STABILITY 
IF PUMP FLUCTUATIONS ARE KEPT TO MINIMUM BY 
ELIMINATION OF TWO OF FOUR VARIABLES 

A65-21324 

KRYPTON 

HIGH POWER MERCURY LASER OPERATIONS IN KRYPTON AND 

ARGON AS FUNCTION OF MAGNETIC FIELD 

QPR-2 N65-22323 

L 

L-BANO 

EXPERIMENTAL L-BAND TRAVELING WAVE MASER 
DEVELOPED WITH EXCEPTIONALLY WIDE TUNING RANGE 

A66-15958 

LABORATORY APPARATUS 

LABORATORY RESEARCH ON LASER EXCITATION IN SOLIDS, 
IONIZING RADIATION TRANSMISSION AND PLASMA JETS 
RELATEO TO ASTROPHYSICS A65-14678 

LABYRINTH 

EFFECT OF LASER IRRADIATION ON INNER EAR IN 
PIGEONS A66-80961 

LAMB HAVE 

STABILITY AND SOLUTION OF EQUATIONS OF MOTION FOR 
TRAVELING HAVE INTERACTIONS IN LASERS 

A65-19726 

LAMINAR BOUNDARY LAYER 

PROPAGATION OF ATMOSPHERICS, RADIATIVE 
RECOMBINATION IN LASERS, RADIATION BELT 
SURROUNDING EARTH, EQUATION FOR LAMINAR BOUNDARY 
LAYER PROBLEMS, AND RARE EARTH SILICIDES 

N66-12644 

LAMP 

PULSED XENON FLASHLAMP AND CONTINUOUS INCANDESCENT 
TUNGSTEN LAMP TRADEOFFS AS NEOOYM I UM- YTTR I UM 
ALUMINUM GARNET CRYSTAL LASER PUMPS 
REPT.-3 N65-30242 

SEMICONDUCTOR INJECTION LASERS ANO LAMPS 
RAE—TR— 65095 N65-36334 

LANGMUIR PROBE 

ENERGY LEVEL RELATIVE POPULATION DENSITIES OF NEON 
PLASMA USING HELIUM-NEON LASER - LANGMUIR PROBE 
ADDITIONS FOR MEASUREMENT OF PLASMA ELECTRON 
TEMPERATURE AND VELOCITY DISTRIBUTIONS 
ARL— 65— 246 N66-22488 

LANTHANUM COMPOUND 

GROWTH OF HIGH OPTICAL QUALITY LANTHANUM- ALUMI NUM 
OXIDE SINGLE CRYSTAL BY CZOCHRALSKI METHOD - 
DEFENDER PROJECT 

SRCR-65-4 N65-34084 

LANTHANUM FLUORIDE 

LASER RESEARCH DEALING WITH EFFECT OF PUMPING ON 
RUBY QUALITY, LANTHANUM FLUORIDE EXAMINATION, 

LARGE RUBY LASER RODS, DC OPERATION OF MERCURY 
TUBE, HOLOGRAMS, ANO LASER PHYSICS 

NRL— MR— 1604 N65-28920 

LANTHANUM OXIDE 

GROWTH OF HIGH OPTICAL QUALITY LANTHANUM-ALUMINUM 
OXIDE SINGLE CRYSTAL BY CZOCHRALSKI METHOD - 
DEFENDER PROJECT 

SRCR-65-4 N65-34084 

LAPLACE TRANSFORM 

FABRY- PEROT MULTILAYER LASER AMPLIFIER SOLUTIONS 
FROM TRANSIENT THEORY POINT OF VIEW, USING 
LAPLACE TRANSFORM A65-29926 

LARGOS SATELLITE 

HIGH ENERGY LASER SYSTEM FOR LARGOS GEODETIC 
SATELLITE OPTICAL TRACKING 


B-3C11 N66-14591 

LASER MODE 

SPECTRAL LINE SHAPE FOR FABRY- PEROT MASER USING 
VARIOUS OSCILLATION MODES A65-14113 

HIGH SYMMETRY OSCILLATIONS IN CONTINUOUS WATER 
COOLED SOLID STATE LASERS, SHOWING RELATION TO 
EXCITATION CONDITIONS A65-14185 

TRAVELING-WAVE TUBE WITH PHOTOELECTRIC CATHODE 
USED AS DEMODULATOR FOR LASER COMMUNICATION 

A65-14345 

MODE SUPPRESSION ANC MODE STABILIZATION OF HELIUM- 
NEON LASER, USING TUNGSTEN WIRES AS MODE 
DISCRIMINATOR A65-15325 

ANGULAR OSCILLATION MOCES IN NEON-HELIUM GASEOUS 
LASER WITH PLANE PARALLEL MIRRORS 

A65-15458 

INTEGRAL EQUATIONS GOVERNING MODE SPECTRA OF 
LASER, INVESTIGATING EXISTENCE OF EIGENVALUES FOR 
HOLDER CONTINUOUS KERNELS A65-15806 

BEHAVIOR OF COUPLING-TYPE INTERNAL LASER 
MODUL AT CRS WITH BANCWIDTH COMPARABLE TO MODE 
SPACING A65-16404 

FREQUENCY SPECTRA MEASUREMENT OF GASEOUS LASER BY 
PHOTOMIXING TECHNIQUES AND NOISE DISTRIBUTION 

A65-16405 

AXIALLY UNIFORM ENERGY DENSITY IN LASER CAVITY 
CBTAINED, USING BIREFRINGENT SAPPHIRE QUARTER WAVE 
PLATES, RUBY ROD ANC TWO MIRRORS 

A65-16407 

FOOE IMPURITY OBSERVEO IN 01 FFRACT ION MEASUREMENTS 
EMPLOYING GAS LASER APPARENTLY RESONATING IN 
TEM-00 MODE A65-1657I 

LOCKING OF MODES IN HE- NE LASER AT 6320 
ANGSTROMS, USING EXTERNAL DOPPLER CELL 

A65-16668 

IN SB LONGITUDINAL INJECTION-PLASMA LASER, NOTING 
PLASMA PINCH AND MODE STRUCTURE 

A65-17210 

MULTIMODE LASER OSCILLATION RESULTING FROM 
MODULATION OF DIELECTRIC CONSTANT ANO OF LOSS OR 
GAIN OF LASER MEDIUM A65-17652 

RUBY LASER POWER DEPENDENCE ON FREQUENCY SPLITTING 
CF TWO COMPONENTS OF R1 DOUBLET AT 77 DEGREES K 

A65-17654 

FABRY- PEROT GALLIUM ARSENIDE LASER HIGHER ORDER 
AXIAL MODE TEMPERATURE DEPENDENCE 

A65-17655 

CURRENT DISTRIBUTION CONTROL IN GALLIUM ARSENIDE 
INJECTION LASER SHOWING EFFECTS ON OSCILLATION 
MOOE ANC THRESHOLD A65-17665 

CPTICAL CAVITY IN WHICH MODES ARE DETERMINED AS 
STATIONARY STATES OF DIFFRACTION-LIMITED OBJECT/ 
IMAGE TRANSFORMATION OF CLASSICAL OPTICS 

A65-180I3 

HIGH RESOLUTION STREAK CAMERA TO INVESTIGATE MODE 
EXCITATION AND GENERATION KINETICS IN RUBY LASER 
WITH CONCENTRIC CAVITY A65-18460 

CHANGES IN EQUAL THICKNESS BANDS OF PLANE PARALLEL 
RUBY CRYSTALS OUE TC HEATING BY EXCITING LIGHT 

A65-1846X 

OPTIMUM LASER EMISSION MODES RESULTING FROM HOLLOW 
CATHODE TUBE DISCHARGE DUE TO INELASTIC HELIUM 
NEON ATOM COLLISIONS A65-18556 

LASER CPERAT ION MCCES ARISING FROM METASTABLE NEON 
ATOM ANNIHILATION BY HYDROGEN AND OXYGEN MOLECULES 

A65-18557 

GEOMETRICAL PROPERTIES COMMON TO ALL MODES OF 
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LASER MOOE CGNT 


OSCILLATION IN RADIATION FIELD OF LASER 
INTERFEROMETERS A65- 18795 

AMPLITUDE NOISE MEASUREMENT FOR CAVITY TYPE 
GASEOUS OPTICAL MASER OSCILLATOR ABOVE AND BELOW 
THRESHOLD A65-19544 

REQUIREMENTS FOR GENERATING TRULY CIRCULAR MODE OF 

OSCILLATION IN GAS LASER SYSTEM 

A6 5- 19602 

EXPERIMENTAL OSCILLATION OF TWO LASERS AT SAME 
FREQUENCY WITH PHASE DIFFERENCE OF LESS THAN ONE 
THIRD DEGREE A65-19603 

PLANE STATIONARY MODE OF TM LASER AMPLIFIER WITH 
FEEDBACK A65-19683 

KINETIC EQUATION TO DESCRIBE CONTINUOUS WAVE LASER 

RADIATION INSTABILITY A65-19739 

MINIMUM VALUE OF TIME DEPENDENT LASER RADIATION 
LOSSES AT WHICH GIANT OSCILLATIONS OCCUR 

A65-19740 

INTERFEROMETER EXPERIMENT OF HELIUM-NEON LASER 
SHOWS ITS RADIATION OBEYS LAWS OF CLASSICAL OPTICS 

A65— 19994 

OSCILLATORY BEHAVIOR OF NEODYMIUM DOPED CALCIUM 
TUNGSTATE SOLID STATE LASERS WITH CW EMISSION 
BASED ON RATE EQUATIONS A65-19998 

CHEMICAL LASER WITH INPUT ENERGY DERIVED SOLELY 
FROM CHEMICAL REACTION PRODUCED RADIATION, NOTING 
PROCESS OF COHERENT LIGHT PRODUCTION 

A65-20001 

LASER OSCILLATION FREQUENCY AND AMPLITUDE 
FLUCTUATIONS MEASURED BY DELAY LINE AND SQUARE LAW 

DETECTOR A65-20510 

SMALL STABLE HELIUM-NEON LASER CONSTRUCTION AND 
MODE PATTERNS A65-21256 

RESONANT MODES OF UNSTABLE OPTICAL RESONATORS AND 
LOSSES A65-21299 

SINGLE MODE OUTSIDE DIFFERENTIAL QUANTUM 
EFFICIENCIES OF CIRCULAR AND RECTANGULAR LASER 

OIOOES COMPARED A65-21321 

SELF-INDUCED OSCILLATIONS IN OUTPUT OF FABRY- 
PEROT GALLIUM ARSENIDE INJECTION LASER 

A65— 21624 

EFFECT OF PARTIALLY SHIELDING RUBY LASER ROD FROM 
PUMP LIGHT UPON LONGITUDINAL MODE SPECTRA OF LASER 

A65-21657 

TWO POLARIZATION EIGENSTATES OCCURRING 
REPETITIVELY IN MULTIPLE PASS INTERFEROMETER 
CONTAINING ANISOTROPIC ELEMENTS, WITH PLANAR LASER 
EXAMPLE A65— 21662 

LASER OSCILLATION WHEREIN LASER MODES OSCILLATE 
WITH APPROXIMATELY FM PHASES THEREBY COMPRISING 
SIDEBANDS OF FM LIGHT SIGNAL A65-21876 

VISIBLE AND UV LASER OSCILLATION AT 118 
WAVELENGTHS IN IONIZED NEON, ARGON, KRYPTON, 

XENON, OXYGEN AND OTHER GASES A65-22622 

OBLATE SPHERICAL CAVITY MODE APPROACH TO MODE 
STRUCTURE OF LASER RESONATOR, USING VECTOR WAVE 
EQUATION A65-22932 

SPECTRAL DISTRIBUTION OF STIMULATED RADIATION WITH 
RESPECT TO AXIAL OSCILLATION MODES FROM CALCIUM 
FLUORIDE DOPED WITH SAMARIUM A65-24085 

MODE LOCKING IN HELIUM-NEON LASER BY MEANS OF 
SYNCHRONOUS INTRACAVITY ACOUSTIC MODULATION IN 
COUPLED MULTIMODE CONFOCAL INTERFEROMETERS 

A65-24276 

NATURAL MODES OF PLANE AND CYLINDRICAL DIELECTRIC 
RESONATORS IN OPTICAL BANO A65-24810 


LASER OSCILLATION AND ENERGY LOSSES IN MEDIUM 
CONTAINING ACTIVE MOLECULES A65-24811 

STABILITY PARAMETER, SPOT SIZE AND WAVE FRONT 
CURVATURE OF GAUSSIAN BEAM IN RING RESONATOR 
CONTAINING UP TO FOUR UNEQUALLY SPACED SPHERICAL 
MIRRORS A65-24910 

DIFFRACTION LOSSES, PHASE SHIFTS AND FIELD 
DISTRIBUTION FUNCTIONS FOR TWO LOWEST-ORDER MODES 
ON INTERFEROMETER-TYPE MASER RESONATORS WITH 
CIRCULAR MIRRORS A65-24911 

SPECTRAL LINE SHAPE FOR FABRY- PEROT MASER USING 
VARIOUS OSCILLATION MODES A65-24933 

RUBY LASER Kuu POSITION ALONG INTERFEROMETER AXIS? 

DETERMINING PRESENCE OF ADJACENT INTERFEROMETER 
MODES A65-25874 

INSTABILITY IN LASER AMPLIFIER MEDIUM OCCURRING AT 
HIGH PUMPING LEVELS, GIVING TRANSMISSION LINE 
EQUIVALENT CIRCUIT FOR PLANE WAVE PROPAGATION 

A65-25888 

LASER MODEL POSSESSING TWO MODES OF DIFFERENT 
VIBRATIONAL FREQUENCY A65-26026 

SINGLE-MODE SELECTION AND MODE VOLUME ENHANCEMENT 
IN HE- NE GAS LASER WITH INTERNAL LENS 

A65-26820 

LASER BEAM MULTIMODE EFFECTS AS HINDRANCE TO 
INTERPRETATION OF QUANTITATIVE MEASUREMENTS OF 
RAMAN GAIN A65-26958 

OPTIMUM LASER EMISSION MODES RESULTING FROM HOLLOW 
CATHODE TUBE DISCHARGE DUE TO INELASTIC HELIUM 
NEON ATOM COLLISIONS A65-27149 

LASER OPERATION MOCES ARISING FROM METASTABLE 
NEON ATOM ANNIHILATION BY HYDROGEN AND OXYGEN 
MOLECULES A65-27150 

LASER MODE DEFORMATION FROM NONUNIFORMITIES IN 
GAIN SATURATION A65-27328 

LASER OPERATION AS PULSED REGENERATIVE OSCILLATOR 
ARISING FROM MODE COUPLING DUE TO TIME-VARYING 
LOSS IN CAVITY OR NONLINEAR CHARACTERISTICS OF 
INVERTED POPULATION A65-27603 

FREQUENCY SEPARATION BETWEEN TRANSVERSE MODES OF 
RUBY LASER MEASURED BY FABRY- PEROT 
INTERFEROMETER AND VERIFIED BY TRANSVERSE MODE 
SELECTION A65-27610 

TIME DEPENDENCE OF LASER OPERATION MOOES USING 
LASER MODEL WITH TWO OSCILLATION TYPES 

A65-27772 

HIGH RESOLUTION STREAK CAMERA TO INVESTIGATE MODE 
EXCITATION AND GENERATION KINETICS IN RUBY LASER 
WITH CONCENTRIC CAVITY A65-28089 

CHANGES IN EQUAL THICKNESS BANDS OF PLANE PARALLEL 
RUBY CRYSTALS DUE TO HEATING BY EXCITING LIGHT 

A65-28C90 

SYNCHRONIZED MODE OF EXCITATION FOR DIFFRACTION- 
COUPLED LASER A65— 28538 

ANGULAR OSCILLATION MODES IN NEON-HELIUM GASEOUS 
LASER WITH PLANE PARALLEL MIRRORS 

A65-28554 

SUPERMODE LASER AS SINGLE-FREQUENCY GENERATION 
SYSTEM CONSISTING OF FM LASER WITH SYNCHRONOUS 
PHASE MODULATOR AT OUTPUT A65-29267 

FREQUENCY STABILIZATION OF DOUBLE MODE HELIUM-NEON 
LASER VIA PHASE LOCK CIRCUIT A65-29411 

OPTICAL SIMULATION OF MICROWAVE ANTENNAS WITHOUT 
DIRECT FREQUENCY SCALING, OBTAINING AMPLITUDE 
DISTRIBUTION OF LASER RADIATION FIELDS 

A65-29418 
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NODES ANALYSIS A65-29430 

TRANSVERSE NODES OF LASER ANALYZED WITH SCANNING 
INTERFERONETER BY MATCHING RESPECTIVE MODES OF TWO 
DEVICES A65-29531 

STABILITY OF CORRECTED COUPLED-MODE LASER EQUATION 
DERIVED FROM MODEL FOR RUBY LASER SPIKING 
RESULTING FROM MODE INTERFERENCE 

A65-29805 

NATURAL SELECTION OF MODES USING PASSIVE Q-SWITCH 
IN GIANT PULSE RUBY LASER WHICH NARROWS OUTPUT 
SPECTRUM A65-29850 

SINGLE AXIAL MOOE OPERATION OF RUBY LASER AT ROOM 
TEMPERATURE, USING SATURABLE FILTER Q-SWITCH AND 
RESONANT REFLECTOR A65-29852 

EQUATIONS DESCRIBING HEAT FREQUENCY VARIATION AND 
NODE COMPETITION IN GASEOUS LASER OPERATED IN 
MAGNETIC FIELD PARALLEL TO LASER AXIS 

A65-30303 

LASER ACTION AT LIQUID HELIUM TEMPERATURE IN 
CRYSTALS OF LEAD SAMARIUM, LEAD SELENIDE AND LEAD 
TELLURIDE EXCITED BY FAST ELECTRON BEAM 

A65-30346 

RELAXATION OSCILLATIONS IN FOUR-LEVEL SOLID STATE 
LASER STUDIED VIA DIFFERENTIAL EQUATIONS, 
CALCULATING SHAPE AND ENVELOPE OF OSCILLATION 

A65-30574 

STATISTICS OF MULTIMODE LASER SIGNALS DERIVED AND 
COMPARED WITH THOSE OF INCOHERENT RADIATION 

A65-3103A 

SPECTRAL PROPERTIES OF HELIUM-NEON TRAVELING WAVE 
LASER, EXAMINING QUESTION OF MODE DECOUPLING 

A65-31306 

H F MODULATION OF RADIATION SPIKES DUE TO BEATS 
BETWEEN OSCILLATION MODES IN OPTICAL RUBY LASER 

A65-31701 

LASER PULSE-SHAPING AND MODE-LOCKING WITH 
TRAVELING ANO STATIONARY ACOUSTIC WAVES IN ARGON 
LASER A65-3I763 

LASER OPERATION PRINCIPLES ANO OSCILLATING ELEMENT 
OF LASER RESONATOR A65-31880 

QUASI- FERMI LEVEL, FREQUENCY, THRESHOLD PUMPING 
VALUE AND PARTICULAR MODE IN RADIATIVE INTRABAND 
TRANSITION A65-31884 

HE- NE GAS LASER OSCILLATING IN TWO LINEARLY 
POLARIZED MODES, COMPARING THEORETICAL AND 
EXPERIMENTAL MODE INTENSITIES AND BEAT FREQUENCIES 

A65-32844 

LASER BEAM AMPLIFICATION BY REFLECTION FROM 
SCANNING GAS LASER ACTIVE INTERFEROMETER 

A65-33047 

EFFICIENT DIFFRACTION OF INCIDENT LASER BEAM AT 
BRAGG ANGLE INCIDENCE INTO FIRST-ORDER MODE, 

USING TRAVELING ULTRASONIC WAVES IN WATER 

A65-33057 

SPECTRAL PROPERTIES OF HELIUM-NEON TRAVELING WAVE 
LASER, EXAMINING QUESTION OF MODE DECOUPLING 

A6S-33352 

RESONANT WAVES IN FABRY- PEROT INTERFEROMETER 
INVESTIGATED QN BASIS OF STANDING WAVE TYPE 
FORMULATION A65-33516 

RADIATIVE TRANSITION PROCESS IN EMISSION SPECTRUM 
OF GALLIUM ARSENIDE P-N JUNCTION LASER DIODES 

A65-34666 

INTENSITY FLUCTUATIONS MEASURED IN EMISSION FROM 
VARIOUS LASING AND NONLASING MODES QF CONTINUOUS 
WAVE GA AS LASER A65-34687 

FAR FIELD PATTERNS OF OFF-AXIAL MODES IN 
CYLINDRICAL GLASS NEODYMIUM LASER RODS 


A65-34807 

SPECTRAL DISTRIBUTION OF STIMULATED RADIATION WITH 
RESPECT TO AXIAL OSCILLATION MODES FROM CALCIUM 
FLUCRICE DOPED WITH SAMARIUM A65-3A9C6 

LASER DOPPLER FLOWMETER MEASUREMENT TECHNIQUE 
FOR LOCALIZED FLOW VELOCITIES IN GAS, NOTING 
RELIABILITY FOR HIGH FLOW VELOCITIES 

A65-3506I 

MODE LOCKING EFFECTS IN INTERNALLY KDP MODULATEO 
RUBY LASER A65-35063 

HIGH SPEED PHENOMENA HOLOGRAMS PRODUCED BY 
RADIATION FROM PULSED RUBY LASER OPERATED EITHER 
IN Q-SWITCHED OR CONVENTIONAL MODE 

A65-35067 

LASER MODE OPERATION IN PRESENCE OF RADIATION 
ABSCRBING IMPURITY ANALYZED BY EXTENCED THOMSON 
TYPE SYSTEM A65-35930 

CIRCULAR DIELECTRIC RESONATOR UNDER CRITICAL 
OPERATING CONDITIONS IN ANALYSIS OF PERFORMANCE 
ANO ENERGY LOSS A65-3601I 

STEADY STATE OSCILLATIONS OF MOLECULAR BEAM LASER 
WITH INHOMOGENEOUS SINUSOIDAL FIELD IN RESONATOR 

A65-36561 

MODE DEGENERACY-DIPS ON OUTPUT OF HE- NE LASER 
FOR CERTAIN CRITICAL COMBINATION OF MIRROR 
CURVATURES AND SEPARATION A65-36703 

CONTROLLING FM AND SUPERMOOE LASER OUTPUT 
FREQUENCIES BY THRESHOLD CONTROL ANC 
INTERFEROMETRIC CONTROL A65-36842 

THEORETICAL STUDY OF RESONANT MODES OF LASER 
CAVITY WITH END MIRRORS AND PERIODIC 
REFLECTIVITY 

AFCRL-64- 10 1 5 N65-17931 

IONIZATION BREAKDOWN MECHANISMS OF GASES AT 

OPTICAL INFRARED FREQUENCIES USING LASERS 
RAOC-TDR-64-422 N65-18624 

GASEOUS AND SOLID LASER LINES SURVEY FOR LASER 

SPECTROSCOPY AND PLASMA DIAGNOSTICS 
NASA-CR-57334 N65-I9752 

RADIATION SCATTERING FROM LASER BEAM BY FREE 
PLASMA ELECTRONS 

NSL-64-168-1 N65-20300 

SEMICONDUCTOR DEVICES - SELENIUM DIFFUSION, 

CRYSTAL SYNTHESIS AND P-N JUNCTION FABRICATION, 
FREQUENCY MODULATION LASERS, AND GALLIUM 
COMPOUND INGOTS FOR LASER APPLICATION 
AFCRL-6A-1007 N65-23135 

FREQUENCY MODULATION LASER WITH COMPOSITE AXIAL 
MODES N65-23138 

STATISTICAL CHARACTERISTICS OF AUTOMODULATION OF 
SOLID LASER RADIATION N65-27234 

SELF-LCCKED GAS LASER MODE DEPENDENCE ON CAVITY 
LENGTH AND POSITION OF LASER MEDIUM IN CAVITY 

A66-10347 

PHASE RELATIONS OF LONGITUDINAL MODES IN GAS LASER 
WITH ANNULAR RESONATOR A66-10726 

INDUCED EMISSION MOCES OF TRAVELING WAVE LASER 

Afc6- 10778 

GAS LASER INTERFEROMETERS FOR PLASMA LOW ELECTRON 
DENSITY MEASUREMENT A6fc-10856 

TWO- AND THREE-STEP LASER CASCADES DETECTED 
EXPERIMENTALLY IN HELIUM-NEON MIXTURES, ANALYZING 
TWO-STEP CASCADE STARTING WITH DENSITY MATRIX 
FORMULATION A66-11477 

LASER MODEL POSSESSING TWO MODES OF DIFFERENT 
VIBRATIONAL FREQUENCY A66-11728 
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OPTICAL WHISPERING NODE OF POLISHED CYLINDERS AND 
IMPLICATION IN LASER TECHNOLOGY, NOTING TRAPPED 
FLUORESCENT LIGHT A66-12203 

NODE-CONTROLLED GIANT PULSE LASER USED TO PRODUCE 
TWO-BEAN HOLOGRAM IN SHORT EXPOSURE TIME OF 30 

NSEC A66— 12215 

SYNCHRONIZED MODE OF EXCITATION FOR DIFFRACTION- 
COUPLED LASER A66-12293 

LASER EXCITATION IN QUARTZ OF ELASTIC MODES OF 
THICK PLATE, SUGGESTING ENERGY COUPLING MECHANISMS 

A66-12423 

PRESSURE DEPENDENCE OF DOMINANT EMISSION MODES 

FROM PB SE DIODE LASER A66-13003 

MULTIREFLECTOR FABRY- PEROT LASER RESONATORS, 
DISCUSSING SUPPRESSION EFFECT AGAINST UNWANTED 
MODES A66-13325 

TIME CHARACTERISTICS IN GENERATION OF GIANT LASER 
PULSE STUDIED BY CIRCUIT WITH PRISMATIC SHUTTERS 

A66-13889 

MODE GUIDING AND GAIN IN JUNCTION LASER DUE TO 
DIELECTRIC SANDWICH CONFINING WAVE PROPAGATION 

A66- 13952 

F M LASER OSCILLATION THEORY DISCUSSING EFFECT OF 
ARBITRARY ATOMIC LINE SHAPE, SATURATION, MODE 
PULLING, POWER OUTPUT, SIDEBAND AMPLITUDE, 
DISTORTION, ETC A66-13954 

MODES OF EMISSION— VS— TIME SPECTRUM, OPTICAL 
EMISSION SPECTRUM AND SUPERPOSITION SPECTRUM OF 
SHORT CONFOCAL RUBY LASER IN NEAR FIELD 

A66-14290 

SPATIAL DISTRIBUTION OF HOLLOW-CONE SHAPEO 
EMISSION OF MODES WHICH ARE TOTALLY REFLECTED IN 
NEODYMIUM-GLASS LASERS A66-14291 

MODE SELECTIVE CHARACTERISTICS OF PLANE-PARALLEL 
DIELECTRICAL PLATE AS REFLECTOR FOR RUBY LASER 

RESONATOR A66-14330 

MODE OF OPERATION OF VARIOUS RUBY LASERS WITH 

PLANE-PARALLEL MIRRORS AT ROOM TEMPERATURE 

A66-14500 

LASER DEFLECTION AND SCANNING BY MEANS OF 
MULTIMODE CAVITIES WITH DYNAMIC SPATIAL FILTERS 

A66-14829 

LASER LIGHT REDISTRIBUTION IN ILLUMINATING OPTICAL 
SIGNAL PROCESSING SYSTEMS NOTING APODIZATION, 
SPATIAL NODES AND ASPHERIC ELEMENTS 

A66- 14830 

MICROWAVE BEATS IDENTIFIED BETWEEN MODES IN 
BROMINE-ARGON MIXTURE A66-14923 

PERIPHERAL MODES IN CHELATE LASER, NOTING 
LUMINESCENCE EMITTED BY AXIS OF CYLINDRICAL CELL 
AND LATERAL FACE A66-15171 

MODE COMPETITION AND COUPLING IN Q-SWITCHED RUBY 
LASER A66— 16383 

C W LASER OSCILLATION BETWEEN 11.48 AND 11.55 
MICRONS FROM NITROGEN-CARBON DISULFIDE SYSTEM 

A66— 16384 

TIME DEPENDENCE OF LASER OPERATION MODES, USING 
LASER MODEL WITH TWO OSCILLATION TYPES 

A66-16626 

MULTIPLE INTERNAL-REFLECTION FOLDED-PATH 
RECTANGULAR LASER CONFIGURATION FOR OBTAINING 
LENGTH OF ACTIVE MEOIA BETWEEN FABRY- PEROT 
REFLECTORS A66-16652 

C W IR LASER OSCILLATION IN H BR AND HI GAS 
DISCHARGE A66-16756 

DERIVATION OF TWO EQUATIONS FOR ELECTROMAGNETIC 
FIELD AND POPULATION INVERSION IN SOLID STATE 


LASER A66-16773 

SELF-MODULATION OF LASER WITH TWC-MCDE RESONATOR 

A66— 16775 

OSCILLATION MOOE CONTROL IN P-N JUNCTION LASERS 
FOR CURRENT DENSITY REDUCTION FOR STIMULATED 
EMISSION A66— 17329 

INTENSITY DISTRIBUTION OF FRINGE SYSTEMS USED TO 

VERIFY PHASE INVERSION BETWEEN TWO LOBES OF LASER 

IN TEM-10 MODE A66-17453 

SOLID STATE LASER SYSTEM, DESCRIBING QUANTUM 
MECHANICAL TREATMENT OF SELF-SUSTAINED OSCILLATION 
FOR ONE MODE A66- 17817 

GENERATION OF INDUCED LASER RAOIATIUN IN 
PRESTATIONARY REGIME A66-17877 

CUASI- FERMI LEVEL, FREQUENCY, THRESHOLD PUMPING 
VALUE AND PARTICULAR MODE IN RADIATIVE INTRABAND 
TRANSITION A66-18361 

PHASE-LOCKING EFFECT AND PHASE SUM OF LF AND HF 
OSCILLATING MODES IN LASER A66-18413 

LASER EMISSION IN PURE CADMIUM SULFIDE CRYSTALS 
BOMBARDED BY ELECTRON BEAMS A66-18650 

H F MODULATION OF RADIATION SPIKES DUE TO BEATS 
BETWEEN OSCILLATION MODES IN OPTICAL RUBY LASER 

A66— 19955 

TIME DEPENDENT EMISSION BEHAVIOR OF SINGLE AXIAL 
MODE OF DIFFRACTION LIMITED RUBY LASER AT ROOM 
TEMPERATURE A66-20420 

NEODYMIUM DOPED GLASS LASER FOUND TC OSCILLATE IN 
CONVENTIONAL RANDOM PULSATING MANNER UNDER MODE- 
LOCKED CONDITIONS A66-21251 

SINGLE FILAMENT JUNCTION LASER EMITTING COHERENT 
LIGHT OF SIMPLER MODES, SHOWING THAT LASER HAS TWO 
PORTIONS, EACH WITH SELECTIVE DIFFUSED RE6I0N 

A66-21357 

INDUCED EMISSION MOCES OF TRAVELING WAVE LASER 

A66-22290 

QUANTUM MECHANICAL NONLINEAR THEORY OF INTENSITY 
AND PHASE FLUCTUATIONS OF HOMOGENEOUSLY BROADENED 
LASER NOISE A66-22466 

PARASITIC INTERNAL OSCILLATIONS IN LASER CRYSTAL 
WITH 01 ELECTRIC ROD CAUSED BY TOTAL REFLECTION 
FROM GENERATRIX OF CYLINDRICAL SAMPLE 

A66-22739 

STANDING WAVES IN LASER RESONATORS VERIFIED BY 
PLACING THIN METALLIC FILMS BETWEEN EXTERNAL 
MIRRORS OF PULSED NEODYMIUM LASER 

A66— 22893 

MODE SUPPRESSION TECHNIQUES FOR GAS LASER SINGLE 
AXIAL MODE OPERATION FOR LARGE MIRROR SEPARATIONS 

A66— 23093 

EXCITATION OF AXIAL OSCILLATION MODES IN 
SEMICONDUCTOR LASERS ANALYZED, BASED ON RATE 
EQUATIONS FOR CHEMICAL POTENTIALS OF CARRIERS AND 
NUMBER OF PHOTONS A66-24455 

EQUATIONS OF MOTION GOVERNING INTERACTION OF 
OPTICAL MODES IN PRESENCE OF TIME-VARYING 
PARAMETERS A66-24559 

TWO-LEVEL ATOM INTERACTION WITH MULTMODE GAS LASER 
CAVITY, OBTAINING STATIONARY STATE AND SOLVING 
UNIQUE EIGENVALUE IN SPECIAL CASES 

A66— 24568 

DEPENDENCE OF BEAT FREQUENCY OF NEODYMIUM LASER 
AXIAL MODES ON DISTANCE BETWEEN MIRRORS AND 
NEODYMIUM ROD POSITION WITHIN RESONATOR 

A66-24801 

PROPERTIES OF FREQUENCY MODULATION AND SUPER MODE 
LASER 
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IER-I N66-10766 

ARC-TU8E CONSTRUCTED FOR COOLING ARGON ION 
LASER - DISCHARGE TUBE 

GE/EE/65-1 N66-14188 

LASER RESEARCH ACTIVITIES IN CHINESE PEOPLES 
REPUBLIC - FORMATION OF MICROWAVE MASER BY 
LASER PUMPING, AND FORMATION TIME OF GAS LASER 
OSCILLATIONS 

JPRS-33323 N66-15048 

TIME DEPENDENCY OF COUPLED MODE LASER OSCILLATION 
UCRL-7497 N66-20355 

LASER OUTPUT 

SPARK DISCHARGE OBSERVATIONS DURING FOCUSING OF 
PULSED RUBY LASER OUTPUT A65-14131 

RADIATION FLUCTUATIONS IN LASER PULSE REGIME, 
DISCUSSING ERRORS ARISING IN COMPARING BASIC WITH 
SECONDARY EMISSION A65-14617 

OPTICAL RADAR OBSERVATION OF UPPER ATMOSPHERIC 
CONSTITUENTS BY LASER BEAMS, EXAMINING NEW METHODS 
BY RESONANCE SCATTERING OF VARIOUS WAVELENGTHS 

A65-14683 

PARAMETRIC DEPENDENCE OF TIME PROFILE, PEAK POWER 
AND NUMBER OF GIANT PULSES OF ROTATING PRISM 
Q-SWITCHED LASERS A65-15103 

MICROWAVE ELECTRON CYCLOTRON RESONANCE PUMPING OF 
NEON-HELIUM LASER TO RAISE PLASMA ELECTRON 
TEMPERATURE FOR INCREASE OF OUTPUT 

A65-15320 

POWER DENSITY IN NOISE SIDEBANDS OF LASER CAUSEO 
BY EMISSION NOISE IN ACTIVE MEDIUM 

A65-15321 

GAIN SATURATION, LIGHT POWER LEVEL, DISCHARGE 
CURRENT AND METHOD FOR SPECIFYING OUTPUT POWER 
CHARACTERISTICS OF LASER TUBE A65-15326 

FOG EFFECT ON RANGE OF LASER BASED COMMUNICATIONS 
SYSTEMS, PRIMARILY LIGHT ABSORPTION AND 
ATMOSPHERIC SCATTERING A65-15349 

SINGLE PULSES OF ELECTRON EMISSION PRODUCED BY 
SPINNING-PRISM Q-SWITCHED RUBY LASER 

A65-15443 

LASER EMISSION USED FOR HEATING PLASMA WITH 
INITIAL DENSITY NEAR ZERO A65-15535 

NANOSECOND HEATING OF AQUEOUS SYSTEMS BY 
Q-SWITCHING ROTATING PRISM RUBY LASER 

A65-15788 

BUILDUP AND DECAY TRANSIENT EFFECTS IN GAS LASERS 
DUE TO LIGHT ABSORPTION BY INSERTED LIQUID SAMPLES 

A65-158 16 

OPTIMUM PEAK POWER FROM GIANT PULSE LASER IN TERMS 
OF LOSS FACTOR AND POPULATION DENSITY 

A65-15824 

BACKGROUND GAS PRESSURE EFFECT ON LASER INDUCED 
ELECTRON EMISSION FROM ZINC AND TANTALUM SURFACES 

A65-15838 

OUTPUT FREQUENCY QUADRUPLING IN Q-SPOILED 
NEODYMIUM-IN-GLASS LASER, USING NONLINEAR OPTIC 
EFFECT A65-15858 

OPTICAL MIXING OF NITROBENZENE RAMAN RUBY LASER 
LIGHT IN ADP AND OTHER NONLINEAR DIELECTRIC MEDIA 

A65-1595I 

INJECTION DIODE LASER FROM DEGENERATED GALLIUM 
ARSENIDE WITH NEODYMIUM DOPED LAYER EMITTING AT 
8700 ANGSTROMS A65-15995 

ABSORPTION OF 3.39 MICRON HELIUM-NEON LASER 
EMISSION BY METHANE IN ATMOSPHERE 

A65-16362 

SPECTROSCOPIC INVESTIGATION OF LASER EXCITED 


MOLECULAR SPECTRA FROM POWDERED SOLIDS FOR METEOR 
AND REENTRY PHYSICS A65-16382 

RELATIVE EFFICIENCIES OF SINGLE AND MULTIPLE 
ELLIPTICAL CAVITIES FOR LASER PUMPING PRESENTED IN 

GRAPHICAL FORM A65-164C1 

ELECTRICAL SWITCHING OF EMISSION DIRECTION OF 
LASER OSCILLATOR BY INTERNAL DEFLECTION OF LASER 
BEAM A65-16403 

GAIN DELAY CHARACTERISTICS OF FOUR-LEVEL 
NEODYMIUM-DOPED PULSED GLASS-LASER OSCILLATOR- 
POWER AMPLIFIER CHAIN A65-16574 

POLARIZATION EFFECT ON ENERGY DISTRIBUTION AND 
EFFICIENCY IN DIFFRACTION GRATING OF ATTENUATED 
LASER LIGHT A65-I658I 

GENERATION OF SINGLE FREQUENCY LIGHT USING FM 

LASER A65-16670 

C W LASER OSCILLATION ON P BRANCH ROTATIONAL 
TRANSITIONS OF VIBRATION BAND OF NITROUS OXIDE 

A65-16671 

INTERFERENCE FRINGE VISIBILITY UP TO 120 M OPTICAL 
PATH DIFFERENCE, USING HELIUM-NEON LASER SOURCE 

A65-16766 

STIMULATED BRILLOUIN RADIATION IN OFF-AXIS RUBY 
LASER RESONATOR USING CARBON DISULFIDE CELL, 
EXAMINING OUTPUT SPECTRUM A65-16811 

NONLINEAR OPTICAL EFFECTS IN CRYSTALLINE AND 
ISOTROPIC MATERIALS DUE TO INDUCED POLARIZATION 
THIRD ORDER IN ELECTRIC FIELD STRENGTH, USING 
GIANT PULSED LASER SOURCE A65-I6863 

RARE EARTHS IN OPTICAL MASER MATERIALS, DISCUSSING 
CHEMICAL INTERACTIONS BETWEEN ACTIVE ION AND HOST 
LATTICE A65-17052 

THOMSON SCATTERING SPECTRUM OF LASER BEAM FROM 
EQUILIBRIUM HYDROGEN PLASMA, NOTING EFFECT OF 
DEBYE LENGTH A65-17151 

I R LASER ACTION IN ARGON II BETWEEN 1 AND 2 
MICRONS AND IN 6000 TO 7000 ANGSTROM RANGE 

A65-17207 

YB3- ER3 GLASS THREE LEVEL LASER ACTION 

A65-17208 

OSCILLATIONS SYNCHRONIZED IN SEMICONDUCTOR LASER 
BY P-N TRANSITIONS TO INCREASE POWER AND 
DIRECTIVITY OF EMISSION A65-173I9 

XENON-KRYPTON LASER EMISSION IN 12 WAVELENGTHS 
RANGING FROM 2.03 TO 9 MICRONS WITH EXTERNAL AND 
INNER MIRRORS A65-17353 

LASER BEAM DIVERGENCE AND ENERGY DISTRIBUTION 
MEASUREMENT, USING WIDE LATITUDE FILM AND THIN 
CELLULOID MIRROR A65-17432 

COHERENT AND INCOHERENT OUTPUT CURVE OF THREE- 
LEVEL QUANTUM FREQUENCY CONVERTER 

A65-17505 

THREE-LEVEL LASER OUTPUT STABILITY EQUATION 
DERIVED BY NONLINEAR MECHANICS, NOTING LIMIT CYCLE 
AND OSCILLATION STABILITY PRECONDITION 

A65-17514 

HEATING AND VAPORIZATION EFFECTS DUE TO HIGH POWER 
LASER BEAM ABSORPTION AT OPAQUE SURFACES, NOTING 
ALSG C-SWITCHED LASERS A65-17663 

CO— 60 GAMMA IRRADIATION INDUCED ENERGY OUTPUT 
INCREASE OF RUBY LASER CRYSTAL A65-17687 

PULSED RUBY LASER OUTPUT MEASUREMENT BY OPTICAL 
BOLOMETER A65-18017 

INDUSTRIAL APPLICATION OF RUBY AND NEODYMIUM 
LASERS INCLUDE SUPERHARD MATERIAL MACHINING AND 
METALLURGY A65-18120 
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three-mirror corner-cube interferometer system 

WITH ROTATION INSENSITIVITY TO PRODUCE HIGH 
CONTRAST LASER FRINGES A65-18217 


GAS DISCHARGE COLLISION LASER EFFICIENCY AND POWER 
OUTPUT CONSIDERATIONS WITH ATTENTION TO MANGANESE 
AND LANTHANUM DISCHARGES A65-20062 


DIFFRACTION LOSSES AND FIELD DISTRIBUTIONS AT 
REFLECTORS OF LOW-LOSS MODES OF SYMMETRIC CONFOCAL 
LASER RESONATOR A65-I8315 


ABSORPTION DATA FOR METHANE AND ETHANE, USING HE- 
NE TUNED LASER SPECTROSCOPY A65-20064 


PHOTON ROCKET ENGINE USING PLASMA LASER EMISSION 

A65-18375 


EXCITATION OF OFF-AXIS 
BY INCLINING GENERATING 
INTERFEROMETER AXIS 


STIMULATED RADIATION BEAMS 
SAMPLE WITH RESPECT TO 

A65-18454 


RUBY LASER WITH MODULATED 
TOTAL REFLECTION PRISM 


Q-F ACTOR USING ROTATING 
A65-18462 


GAS LASER OUTPUT DEPENDENCE ON ANGLE OF BEAM 
INCIDENT ON PLANE PARALLEL GLASS PLATE OF 
RESONATOR A65-18555 


LASER OSCILLATION IN DECAY OF EXCITED MOLECULES 
FROM CHEMICAL REACTION, NOTING CHANGE IN THREE 
ELECTRONIC LEVELS IN MOLECULAR SYSTEM 

A65-2G069 

ATOMIC AND MOLECULAR FLUORESCENCE EXCITED BY 
PHOTODISSOCIATION, CISCUSSING LINE STRENGTH AND 
DOPPLER WIDTH A65-20073 

LASER ACTION IN RARE EARTH CHELATES, EMPHASIZING 
CHEMISTRY ANC SPECTROSCOPIC PROPERTIES OF 
MATERIALS AND PROPERTIES OF LIQUID LASER 

A65-20074 


EMISSION AND GAS MIXTURE PRESSURE RELATIONSHIP FOR 
HELIUM-XENON LASER OPERATING IN CENTRAL IR REGION 

A65— 18558 


CHROMIUM INDUCED LIGHT DISPERSION IN R LINES OF 
RUBY, NOTING REFRACTION SHIFT IN LASER SPECTRUM 

A65-20260 


FOWARD BIASED P-N JUNCTION ELECTROLUMINESCENCE 
THEORY AND APPLICATIONS TO DIODE LASERS 

A65-18872 


LASER OUTPUT OF XENON— HEL IUM MIXTURE AS FUNCTION 
OF CHARGE DURATION, GAS PRESSURE AND TUBE DIAMETER 

A65-20263 


LASER OUTPUT MEASUREMENT BY PHOTOELECTRIC CELL 
DEVICE, NOTING CALIBRATION 

ONERA TP 182 A65- 19066 


CONTINUOUS REGIME GPTICAL GENERATOR OUTPUT, 
THRESHOLD PUMPING LEVEL, INVERSE POPULATION 
DENSITY ANO INDUCED RADIATION ENERGY 

A65— 20326 


TIME DEPENDENT VARIATION OF RUBY LASER STIMULATED 
EMISSION INTENSITY A65-19074 

FABRICATION ANO TEST OF CONTINUOUS WAVE LASER 
ACTION FROM DYSPROSIUM IN CALCIUM FLUORIDE EXCITED 
BY TUNGSTEN LAMP A65-19164 

SEMICONDUCTOR LASER DIGITAL DEVICES FOR GENERAL 
PURPOSE LOGIC CIRCUITS BASED ON NONLINEAR 
INTERACTION OF INTENSE OPTICAL SIGNALS 

A65- 19342 


RUBY LASER THRESHOLD PUMPING ANO EMISSION ENERGIES 
RELATED TO TRANSMISSION COEFFICIENT, ROD DIAMETER 
AND THRESHOLD LEVEL A65-20343 

ATOMIC RELAXATION AND FLUCTUATIONS CF LASER 
PHOTONS DETERMINED BY ADDING PROBABILITY 
AMPLITUDES A65-20744 

RADIATIVE REACTION EFFECTS ON GIANT PULSE LASER 
STABILITY IN ANISOTROPIC MEDIUM 

A65-20913 


LASER EMISSION FROM N TYPE GALLIUM ARSENIDE 
CRYSTAL BY FAST ELECTRON EXCITATION, NdTING DOPING 
AND EMISSION ENERGY A65-19546 

LASER BEAM BEYOND— HORI ZON COMMUNICATION BY MEANS 
OF CLOUD ANO HAZE SCATTERING A65-19596 

STIMULATED RAMAN EFFECT OF BENZENE USING RUBY 

EXAMINING OUTPUT SPECTRUM, THRESHOLD POWER 
ANO EFFICIENCY AT STOKES LINES 

A65-19598 

QUASI-CONTINUOUS EMISSION OR REGULAR RELAXATION 
OSCILLATIONS FRON MANY-ELEMENT RUBY LASER 
OPERATING IN VERY FEW AXIAL MODES 

A65— 19619 


EMISSION SPECTRUM OF RUBY LASER WITH EXTERNAL 
SPHERICAL MIRRORS IN MONDAMPING INTENSITY 
FLUCTUATIONS AND QUASI-STEADY GENERATION 

A65-2104I 

EXPERIMENTAL PROCEDURE TO MEASURE PROBABILITY 
DENSITY AMPLITUDE OF ELECTRIC COMPONENT OF LASER 
RADIATION FIELD A65-2I070 

RUBY LASER OUTPUT RADIATION CHANGE DUE TO 
PHTHALOCYANINE SOLUTIONS PLACED IN RESONATOR 
CAVITY A65-21071 

OPTICAL COMMUNICATION IN SPACE USING LASERS, 
EMPHASIZING NATURAL LIMITATIONS, E.G., ATMOSPHERIC 

ABSORPTION A65-21077 


HELIUM-NEON LASER RADIATION DISPERSION MEASUREMENT 
IN TRANSITION 3S2-2P4 FOR VARYING MIRROR SPACING 

A65-I9693 

AND SOLUTION OF EQUATIONS OF MOTION FOR 
TRAVELING WAVE INTERACTIONS IN LASERS 

A65-19726 

ION AND FREE ELECTRON PRODUCTION RATE STUDY IN GAS 

UNDER LASER BEAM ACTION A65-19727 

INEXPENSIVE SIMPLIFIED CONSTRUCTION OF DC POWERED 

HELIUM NEON LASER WITH 6328 ANGSTROM OUTPUT 

A65- 19849 

i;?^ R ^iS Tl0N THE0RY IN CRYSTALLINE OPTICAL SOLIO, 
2i^f SING PR0NIS ING MATERIALS AND MULTIPHONON 
bSS ESSES import *NCE IN LINE WIDTH ANO TRANSITION 
PROBABILITIES A65-19997 

LASER AS THERMAL TOOL IN METAL WORKING PROCESSES 
EXAMINING PHASE TRANSFORMATION A65-20005 


SPECTROSCOPIC DATA ON ABSORPTION, SPONTANEOUS 
FLUORESCENCE AND STIMULATED EMISSION IN ACTINIDES, 
TRANSITION METAL ANC SEMICONDUCTOR LASER MATERIAL 

A65-21168, 

SUPPRESSING PULSEO LASER SPIKING BY PROVIDING 
EQUILIBRIUM PHOTON DENSITY AS THRESHOLD IS 
REACHED, NOTING CASE OF RUBY LASER 

A65— 21300 

REFLECTED RADIATION OF Q-SPOILED RUBY LASER FROM 
EXPLORER XXII A65-21306 

HELIUM-NEON LASER PREAMPLIFIER SYSTEM FOR VERY 
HIGH GAIN TRANSITION AT 3.39 MICRON WAVELENGTH 

A65-21335 

ELECTROLUMINESCENCE OF ZINC DIFFUSED DIODES IN 
FORWARD AND REVERSE BIAS, OBSERVING EMISSION 
SPECTRA ANC LASING ACTION IN NEAR-EDGE LINE 

A65-21617 


OPTICAL COHERENT WAVE PROPERTIES 
DISTANCE LASER COMMUNICATIONS ANO 
RADIO WAVE CHARACTERISTICS 


SUITABLE FOR LONG 
COMPAREO WITH 

A65-20006 


AUTOMATIC FEECBACK CONTROL FOR LONG-TERM FREQUENCY 
STABILIZATION OF HE- NE LASER AT CENTER 
FREQUENCY OF ATOMIC RESONANCE A65-2I620 
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CONTINUOUS LASER ACTION IN NEODYMIUM DOPED CALCIUM 
NOLYBOATE AT ROOM TEMPERATURE A65-21627 

SINGLE-ATOM COHERENCE EFFECTS IN MEASUREMENT OF 
SPONTANEOUS EMISSION LINEWIDJHS IN HIGH-GAIN NEON 
LASER A65-21654 

POLARIZED LASER RADIATION WITH RELATION BETWEEN 
INTENSITY AND DIPOLE MOMENT OF ANISOTROPY AND 
PUMPING POWER A65-21805 

LASER FUTURE POSSIBILITIES AND APPLICATION 
CONSIDERING OPTICALLY PUMPED SOLIDS, 

SEMICONDUCTORS AND ANCILLARY EQUIPMENT 

A65-21954 

CARBON MONOXIDE AND DIOXIDE VI BRATI ONALLY INDUCED 
IR EMISSION WITH POSSIBLE APPLICATIONS TO 
CONTINUOUS LASER EMISSION A65-22463 

DETERMINATION OF ATTENUATING FILTERS REQUIRED FOR 
EYE PROTECTION AGAINST LASER RADIATION 

A65-22614 

DATA ON LASER MATERIALS REFERENCED TO MAY 1964 
INCLUDING LASER EMISSION LINES AND LASER 
PERFORMANCE PARAMETERS A65-22616 

POWER OUTPUT AND THRESHOLD POWER FCR CONTINUOUS 
WAVE NEODYMIUM-CALCIUM TUNGSTATE LASER IN RANGE OF 
DRY ICE TO ROOM TEMPERATURE A65-22619 

GAS MIXTURES AND PRESSURES FOR OPTIMUM OUTPUT 
POWER OF RF-EXCI TED HELIUM-NEON GAS LASERS AT 
632.8 NM A65-22620 

SIMPLE SINGLE MODE HELIUM-NEON LASER WHOSE OUTPUT 
IS SUFFICIENT FOR INTERFEROMETRIC METROLOGY 

A65-22621 

RATE EQUATION SOLUTIONS FOR Q-SPOILED AND PULSED 
TRANSMISSION MODE / PTM/ OPERATION OF THREE-LEVEL 
LASER A65-22933 

ROCKET MISSILE ATTITUDE SENSING DURING EARLY 
LAUNCH PHASE USING POLARIZED LASER BEAMS 
TRANSMITTED FROM GROUND STATION 

A65-236 19 

PRODUCTION OF ION VELOCITIES OVER 4 KM/SEC BY 
FOCUSED RUBY LASER MAKES PRACTICAL APPLICATION IN 
DIRECT THRUSTORS AND AS PLASMA. SOURCE IN 
ACCELERATOR TYPE THRUSTORS A65-23626 

OPTIMUM LASER CAVITY STRUCTURES USING MATRIX 
CALCULATIONS BASED ON GEOMETRICAL OPTICS 
APPROXIMATION A65-23846 

PHYSICAL CONDITIONS FOR OBTAINING LASER EFFECT IN 
P-N JUNCTION AND TECHNOLOGY IN CONSTRUCTING LASER 
DEVICES A65-23847 

DEVICES OBTAINING INFORMATION FROM MODULATED LASER 
BEAMS INCLUDING PHOTOEMI SSI VE DETECTORS AND SOLID 
STATE PHOTODETECTORS A65-23964 

OPTICAL MASER THEORY INCLUDING OSCILLATORS, 
RADIATION EMISSION, QUANTUM MECHANICS, ETC 

A65-24004 

INTERNAL LOSSES EFFECT ON RADIATION POWER IN LASER 

A65-24058 

VISUAL PERCEPTION OF INTENSE COHERENT IR 
RADIATION FROM GAS LASER A65-24083 

PERFORMANCE CHARACTERISTICS OF GALLIUM ARSENIDE 
AND MIXED-CRYSTAL INJECTION LASERS SURPASS ALL 
OTHER LASERS IN EFFICIENCY AND CW POWER OUTPUT 

A65-24130 

STIMULATED EMISSION IN SILICATE GLASS LASER 
CONTAINING NEODYMIUM A65-24189 

HIGH INTENSITY LOW VOLTAGE DISCHARGE RESULTING 
FROM RUBY LASER BEAM FOCUSING ON TITANIUM HYDRIDE 
TARGET A6 5-24282 

AUTOMODULATION OF EMISSION FROM SOLID STATE LASER 


A65-24809 

HELIUM-NEON LASER MULTIBEAM GENERATION IN GAS 
CISCHARGE TUBE, USING SPHERICAL MIRRORS AND 
TAPERED PLATES A65-24824 

POLARIZED LASER RADIATION WITH RELATION BETWEEN 
INTENSITY ANC DIPOLE MOMENT OF ANISOTROPY AND 
PUMPING POWER A65-24857 

LIMITS ON CROSS SECTION OF CW LASER BEAM DUE TO 
DELAYED INTERACTION IN FAR FIELDS OR MISMATCH OF 
SELF-RESONANT FREQUENCIES OF RESONATOR COMPONENTS 

A65-24879 

STATISTICAL DISTRIBUTION OF ARRIVAL ANGLE, SPOT 
LOCATION, AMPLITUDE, ETC, OF LASER BEAM TRAVERSING 

TURBULENT ATMOSPHERE A65-24931 

SPARK DISCHARGE OBSERVATIONS OURING FOCUSING OF 
PULSED RUBY LASER OUTPUT A65-24951 

LASER OUTPUT SPIKING ELIMINATION USING KERR CELL 
CONTROLLED BY FEEDBACK CIRCUIT A65-24954 

TANTALUM ELECTRON INDUCED THERMIONIC EMISSION AS 
RESULT OF LASER BEAM BOMBARDMENT 

A65-24956 

LASER GIANT PULSING USING SATURABLE ABSORBER 
INSIOE CAVITY AS FAST SWITCH A65-24960 

INDIUM ARSENIDE DIODE SPONTANEOUS AND LASER 
ELECTROLUMINESCENCE IN MAGNETIC FIELDS 

A65-24961 

RESONANCE OSCILLATION IN RUBY LASER EMISSION 
STUDIED BY FABRY- PEROT MULTIPLEX ETALON AS 
FUNCTION OF RESONATCR PROPERTIES 

A65-24976 

QUANTUM THEORETICAL ANALYSIS OF LASER BEAM 
FLUCTUATIONS AND OF LIGHT BEAT EXPERIMENTS WITH 
TWO LASERS A65-25059 

LASER SYSTEM COHERENCE PROPERTIES OF STATISTICAL 
OPERATOR R IN LIGHT FIELD, USING SCHROEDINGER 
EQUATION ASSUMING GLAUBER STATE 

A65-25265 

ELECTROMAGNETIC FIELO ANO SECOND OPTICAL HARMONIC 
GENERATED IN LASER RESONATOR AS TWO INTERDEPENDENT 
PROCESSES A65-25271 

LASER OSCILLATOR WITH EXTERNALLY APPLIED SIGNAL 
EMPHASIZING PUSHING-PULLING EFFECTS* POWER GAIN 
AND NATURAL OSCILLATION QUENCHING CONDITIONS 

A65— 25861 

GIANT PULSE LASER USED FOR PRODUCTION OF PARTICLES 
WITH ENERGIES HIGHER THAN TEN BILLION EV 

A65-25877 

SINGLE RESONATOR REFLECTION AMPLIFIER ANALYSIS IN 
TERMS OF SCATTERING MATRIX DESCRIPTION OF OPTICAL 
RESONATOR A65-25885 

COHERENT HIGH POWER PULSES FROM OPTICALLY PUMPED 
Y A G- ND LASER BY Q-SWITCHING FROM MIRROR 
ROTATION A65-26003 

RESONANCE RADIATION TRAPPING BETWEEN LOWER LASER 
LEVEL AND ION GROUND STATE AS MECHANISM FOR 
QUENCHING AND RING-SHAPED BEAM FORMATION IN ION 
LASERS A65-26004 

CONTINUOUS LASER EMISSION DUE TO VIBRATIONAL 
TRANSITIONS IN CARBON OIOXIDE AND NITROUS OXIDE 
MIXTURES EXCITED BY HF SOURCE A65-26292 

FIRST ORDER RAMAN SCATTERING MEASUREMENT IN 
SILICON USING 6328-ANGSTROM OUTPUT OF HEL1UM-NE0N 
LASER A65-26457 

LIGHT DIFFRACTION BY GRATING DUE TO FARADAY AND 
KERR EFFECT IN ELECTROMAGNETIC FIELD OF LASER 
BEAM A65-26582 

KINETIC EQUATION THEORY APPLIED TO STEADY STATE 
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LASER RADIATION DUE TO BAND-BAND TRANSITION IN 
SENICONDUCTOR CONTAINING IMPURITY CAPTURE LEVELS 

A65-26694 

PHOTOMULTIPLIER AS LASER MONITOR EVALUATED IN 
TERMS OF PROBABILITY DENSITY FUNCTION 

A65-26828 

PHYSICAL PRINCIPLES OF LASERS AND APPLICATION IN 
STUDYING RADIATION AND MATTER INTERACTION 

A65-26933 


RUBY LASER WITH MODULATED Q-FACTOR USING ROTATING 
TOTAL REFLECTION PRISM A65-28091 

MULTICHANNEL PHOTOELECTRIC SPECTRUM ANALYZER WITH 
KERR CELL GATING RECORDS SPECTRUM CF LASER LIGHT 
SCATTERED FROM SINGLE GIANT PULSE IN PLASMA 

A65-28203 

SYSTEMS ANALYSIS OF LASERS VS MICROWAVES FOR 
MARS-TO- EARTH COMMUNICATIONS IN 1970 

A65-28248 


MASER AND LASER PROPERTIES INCLUDING RADIATION 
FIELD AND MASER MEDIA* NOTING MOLECULAR 
AMPLIFICATION CENTERS AND ENGINEERING PROBLEMS 

A65— 26935 


ACQUISITION AND REACQUISITION IN SPACECRAFT- 
SPACECRAFT AND SPACECRAFT-TO- EARTH COMMUNICATIONS 
USING LASER SYSTEMS A65-28249 


NOISE BEHAVIOR OF POTENTIAL MINIMUM OF TRAVELING 
WAVE TUBES ANO REDUCTION FACTOR FOR SHOT NOISE 
DETERMINED* USING LASERS A65-26936 


OPTICAL BEAM SCANNING AND LASER OUTPUT MODULATION 
BY MEANS OF ULTRASONIC CELL BUILT AROUND FOCUSING 
CYLINDRICAL SECTION TRANSDUCER A65-28419 


NINE ADDITIONAL LASER LINES IN PULSED XENON 
DISCHARGE UNOER CONDITIONS THAT DO NOT PRODUCE 
PREVIOUSLY OBSERVED LINES A65-26953 


CUANTUM YIELD COEFFICIENT OF STIMULATED EMISSION 
AND ANGULAR DISTRIBUTION OF LASER DIODE EMISSION 

A65-28487 


PULSED AND CONTINUOUS WAVE LASER OPERATION OF 
THULIUM ION DOPED ERBIUM OXIDE WHICH PROVIDES 
PUMPING MECHANISM BY MEANS OF ENERGY TRANSFER 

A65— 26955 

INTERFEROMETER TUNING EFFECT ON ZEEMAN BEAT 
FREQUENCY IN RADIATION OF HELIUM-NEON LASER WITH 
APPLIED MAGNETIC FIELD A65-26956 


LASER BEAM-GAS INTERACTION INDUCED DISCHARGE 
STUDIED FOR THRESHOLD, BREAKDOWN AND EMITTED LIGHT 
CHARACTERISTICS A65-27084 

GAS LASER OUTPUT DEPENDENCE ON ANGLE OF BEAM 
INCIDENT ON PLANE PARALLEL GLASS PLATE OF 
RESONATOR A65-27148 


EMISSION AND GAS MIXTURE PRESSURE RELATIONSHIP FOR 
HELIUM-XENON LASER OPERATING IN CENTRAL IR REGION 

A65-27151 


PH0T °6RAPHY USING LASERS AND HOLOGRAM/ 
INTERFERENCE PATTERNS BETWEEN REFERENCE WAVE ANO 
WAVES SCATTERED BY RECORDED OB JECT/ PRODUCING 
THREE-DIMENSIONAL IMAGES A65-27196 


U* !r? SER transitions in inert gases, oxygen 

AND NITROGEN BETWEEN 2300 AND 4000 ANGSTROMS, 
SHOWING RELATIONSHIP BETWEEN GAIN AND TUBE 
OIAMETER A65— 27334 


TIME DEVELOPMENT OF OUTPUT INTENSITY OF HE- NE 
LASER AFTER QUENCHING BY PUMPING PARTICLES INTO 
LOWER NEON LASER STATE A65-29075 

LASER ACTION IN ALLCYED GALLIUM ARSENIDE JUNCTION 
CIODE SUBMERGED IN LIQUID NITROGEN 

A65— 29198 

COHERENT LIGHT DIFFRACTION BY MICROWAVE SOUND IN 
TRANSPARENT CRYSTALS A65-29265 

SINGLE MODE LASER EFFICIENCY AT HIGH PUMP LEVELS 
AS FUNCTION OF PUMPING RATE AND LASER LENGTHS 
TAKING INTO ACCOUNT MODE SHAPE CHANGES 

A65-29505 

TRANSITION PROBABILITIES FOR AR II LASER LINES 
COMPARED WITH PREVIOUS THEORETICAL AND 
EXPERIMENTAL DATA A65-29799 

OPTICAL TRACKING OF SATELLITES EQUIPPED FOR 
GEODETIC TRIANGULATION* USING GROUND LASER BEAMS 

A65-29936 

LASER OSCILLATION IN GASEOUS IONS, TABULATION OF 
WAVELENGTHS, CLASSIFICATIONS AND REFERENCES FOR 
230 ION LASER TRANSITIONS A65-30343 

LONGITUDINAL MODE SELECTION IN GIANT PULSE LASER 
RESULTING IN SINGLE-MODE OUTPUT 

A65-30345 


Q-SWITCHING OF ND LASER USING POLYMETHINE DYE IN 
METHYL ALCOHOL SOLVENT A65-27533 

GIANT LASER EMISSION PULSES IN NEODYMIUM ACTIVATED 

GLASS ROD BY VARYING CAVITY Q WITH QUINOLINE 
SOLUTION OF POLYMETHINE DYE A65-27554 

HIGH QUANTUM EFFICIENCY IN NARROW BAND TRIVALENT 
RARE EARTH OOPED QUANTUM COUNTER ACHIEVED BY LASER 

PUMPI " 6 A65-27604 

COHERENCE PROPERTIES OF INTERACTING SYSTEM OF 
RADIATION AND MATTER EXHIBITING LASER-LIKE 
BEHAVIOR* NOTING SELF-CONSISTENT-FIELD 
APPROXIMATION / SCFA/ USE FOR MANY-BODY EFFECTS 

A65-27725 


REABSORPTION AS DOMINANT LOSS MECHANISM FOR BOTH 
INCOHERENT AND COHERENT RADIATION IN GALLIUM 
ARSENIDE LUMINESCENT DIODE A65-30347 

CSCILL AT IONS SYNCHRONIZED IN SEMICONDUCTOR LASER 
BY P-N TRANSITIONS TO INCREASE POWER AND 
DIRECTIVITY OF EMISSION A65-30372 

CATHODOLUMINESCENT PHOSPHORS AS LIGHT SOURCE FOR 
LASERS, REDUCING HEAT LIMITATIONS AND ELIMINATING 
INTERNAL STRESSES CAUSED BY THERMAL GRADIENTS 

A65-30436 

RECOMBINATION RADIATION FROM GALLIUM ANTIMONIOE 
P-N JUNCTIONS, OBSERVING STIMULATED EMISSION AND 
LASER ACTION A65-30572 


BEAM DIVERGENCE ANGLE OF SINGLE 
LASER OUTPUT AT 0.63 MICRONS 


TEM MODE NE- HE 
A65-27739 


THEORY OF LASER NOISE WITH CORRELATION 
FUNCTIONS DERIVED FROM DISTRIBUTION FUNCTIONS 
OBTAINED BY FOKKER- PLANCK EQUATION 


A65-27759 


OXYGEN AS CAUSE OF SCATTERING AND CONVERSION OF 
IMPURITIES TO HIGHER VALENCE STATE IN CALCIUM 
FLUORIDE LASER SYSTEM A65-30800 

NOISE IN GAS LASERS AND LASER DETECTORS, 

AMPLIFIERS AND OSCILLATORS, NOTING HELIUM-NEON 
LASER OSCILLATION A65-31002 


SENSITIVITY OF COHERENT OPTICAL HETERODYNE 

IN 0ETECT 1 N G LASER RADIATION REFLECTED 
FROM DIFFUSE SURFACE A65-2800! 

EXCITATION OF OFF-AXIS STIMULATED RADIATION BEAMS 
BY INCLINING GENERATING SAMPLE WITH RESPECT TO 
INTERFEROMETER AXIS A65-28083 


PHOTOGRAPHIC STUDY OF Q-SWITCHED LASER BEAM 
PROPAGATING OVER 10-MILE PATH A65-31044 

EXPERIMENTAL PROCEDURE TO MEASURE PROBABILITY 
DENSITY AMPLITUDE OF ELECTRIC COMPONENT OF LASER 
RADIATION FIELD A65-31235 

RUBY LASER OUTPUT RADIATION CHANGE CUE TO 
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PHTHALOCYANINE SOLUTIONS PLACED IN RESONATOR 
CAVITY A65-31236 


WHEN PUMPING PHOTON ENERGY IS LESS THAN WIDTH OF 
FORBICCEN BAND IN GALLIUM ARSENIDE 

A65-33354 


EXCITING GALLIUM ARSENIDE BY NEODYMIUM-GLASS-LASER 
WHEN PUMPING PHOTON ENERGY IS LESS THAN WIDTH OF 
FORBIDDEN BAND IN GALLIUM ARSENIDE 

A65-31307 

HELIUM-NEON LASER OUTPUT CHARACTERISTICS AS 
FUNCTION OF LASER PARAMETERS A65-31375 

TIME-VARIATION AND SPONTANEOUS EMISSION FROM HE- 
HG DISCHARGE OF 6149 ANGSTROM LASER TRANSITION 

A65-31451 


LASER POWER DENSITY MEASURED WITH REDUCED 
ABSORPTION OF LIGHT BY METHYLENE BLUE, USING HE- 
NE- CW LASER A65-31455 

SPARK DISCHARGE IN AIR INDUCED BY FOCUSING LASER 
RADIATION, DETERMINING TEMPERATURE OF PLASMA 
PROOUCEO NEAR FOCUS A65-3I705 


TIME RESOLVED SPECTRA FOR PULSE OPERATED GALLIUM 
ARSENIDE LASER DIOCES A65-333 


INTERACTION BETWEEN OPTICAL MASER MEDIUM AND 
ELECTROMAGNETIC PULSE PROPAGATING IN IT, 
CISCUSSING AMPLIFIER EQUATIONS AND STEADY STATE 
PULSE / SSP/ IN ANC OUT OF RESONANCE 


ATMOSPHERIC TURBULENCE EFFECT ON OPERATION OF 
DUAL-POLARIZATION FM LASER COMMUNICATION SYSTEM 


LASER OSCILLATION IN VISIBLE REGION FROM PULSEO 
COLD CATHODE DISCHARGE IN IONIZED S AND P 


CPTICAL GAIN AND LOSSES OF 
EPITAXIAL AND DIFFUSED TYPE 


GA AS LASER OF 

A65-33380 


OISPERSION OF 1.15 MICRON HE- NE LASER LINE 
RESULTING FROM NEON ABSORPTION TRANSITION 

A65-31762 


EFFECT OF NONUNIFORM SPATIAL INTERACTION BETWEEN 
MODES ON TEMPORAL AND SPATIAL OUTPUT OF RUBY LASER 


BEAM DIVERGENCE ANGLE OF SINGLE TEM MODE NE- HE 
LASER OUTPUT AT 0.63 MICRONS A65-31844 

LASER CONFIGURATIONS, PERFORMANCE FEATURES AND 
LIMITATIONS DISCUSSING HE- NE, ION AND SOLID 
STATE LASERS A65-31881 

EVAPORATED CADMIUM SULFIDE THIN FILMS PROCESSED TO 
ACT AS PIEZOELECTRIC TRANSDUCERS FOR DETECTING 
LASER-INDUCED ELASTIC VIBRATION 

A65-31942 

CALCULATION OF RADIATION INTENSITY OBTAINEO FROM 
LASER WITH HOMOGENEOUS LINE BROADENING GENERALIZED 
FOR ARBITRARILY LARGE LOSS FRACTION PER PASS 

A65-32219 

GAS EFFECTS PRODUCED BY PULSED LASER BEAM IN 
BALLISTIC TORSIONAL PENDULUM PHOTOMETER, NOTING 
DEFLECTION DUE TO PHOTON MOMENTUM EXCHANGE 

A65-32229 

FOG EFFECT ON RANGE OF LASER BASED COMMUNICATIONS 
SYSTEMS, PRIMARILY LIGHT ABSORPTION AND 
ATMOSPHERIC SCATTERING A65-32353 

ELECTROSTATIC IMAGE CONVERTER CAMERA USED IN 
PLASMA AND LASER RESEARCH FOR HIGH SPEED WRITING 

A65-32585 

LASER RANGEFINDER DEVICE PROVIDES FAST AND 
ACCURATE RANGE OF NCNCOOPERATI VE TARGETS OPERATING 
ON RADAR PRINCIPLE A65-32586 

OPTICAL RANGEFINDER USING GALLIUM ARSENIDE LASER 
AS AIRCRAFT ALTIMETER TO ELIMINATE SPURIOUS ECHOES 

A65-32588 

GAS PRESSURE AND TUBE DIAMETER EFFECT ON OPTICAL 
GAIN OPERATING CHARACTERISTICS OF XENON LASER 
AMPLIFIER A65-32743 

SIMULTANEOUS LASER OSCILLATION OBSERVED AT 6943 
AND 6929 ANGSTROM WAVELENGTHS IN NORMAL AND Q- 
SPOILED OPERATION OF RUBY LASER 

A65-32748 

KINETIC EQUATION THEORY APPLIED TO STEADY STATE 
LASER RADIATION DUE TO BAND-BAND TRANSITION IN 
SEMICONDUCTOR CONTAINING IMPURITY CAPTURE LEVELS 

A65-32952 

LASER ACTION IN SECOND POSITIVE BAND SYSTEM OF 
MOLECULAR NITROGEN, OBSERVING SATURATION OF 
TRANSITION A65-33049 

C W HIGH POWER OPERATION OF NITROGEN-CARBON 
DIOXIDE LASER OSCILLATING ON P-BRANCH ROTATIONAL 
TRANSITIONS OF VIBRATIONAL BAND OF CARBON DIOXIDE 

A65-33055 


CRYSTALLINE CALCITE USED AS OICHROIC POLARIZER IN 
IR REGIONS, LASER RADIATION, ZEEMAN EFFECT AND 
NOISE PROPERTIES MEASUREMENTS, ETC 

A65— 33419 

OSCILLATION CHARACTERISTICS OF RUBY LASER WITH 
EXTERNAL MIRRORS OF LARGE SPACING 

A65— 3351 f 

TIME RESOLVEO SPECTROSCOPY OF MERCURY-HELIUM 
DISCHARGE AND 6150 ANGSTROM LASER OSCILLATION, 
EXAMINING METASTABLE ATOM STATE _____ 

A6 5— 335 1 B 


GIANT RUBY LASER PULSE PRODUCTION FROM RAPID 
SATURATION OF OYE ABSORBER SOLUTION IN OPTICAL 
CAVITY BY SINGLET-SINGLET TRANSITIONS 


ACQUISITION, TRACKING 
OPTICAL COMMUNICATION 
A I AA PAPER 64-420 


AND BEAM 
IN SPACE 


POINTING FOR 

A65-33536 


OPTICAL ANALOG COMPUTER TRANSPOSING VARIABLE 
INPUTS INTO SPATIAL DIMENSIONS, USING LASER AS 
LIGHT SOURCE FOR ANTENNA MODELING AND SPECTRUM 
ANALYSIS A65-3! 


TIME PARAMETERS OF POWERFUL LASER MEASURED WITH 
GA AS PHOTOC IODE, NOTING TIME CONSTANT AND TIME 
RESOLUTION OF PHOTODIODE A65-345 


TWO BREWSTER-TYPE LASERS IN OSCILLATOR-AMPLIFIER 
CONFIGURATION USED TO MEASURE LASER GAIN IN 
XENON-KRYPTON DISCHARGE A65-34610 


TIME CORRELATION BETWEEN LASER PULSES AND LASER- 
INDUCED ELECTRON EMISSION FROM METALLIC SURFACES 


RELATION BETWEEN 600 ANGSTROM EMISSION BANO OF 
HELIUM MOLECULE ANC IMPRISONMENT OF NEON RESONANCE 
LINES MEASUREO TO SHOW EFFECT ON HELIUM-NEON LASER 


rocotT t n M 


THRESHOLC INTENSITY OF 8400 ANGSTROM LIGHT FROM 
GALLIUM ARSENIDE LASER DIODE AND EYE DAMAGE 

A65-34663 


FLUORESCENCE FROM CADMIUM SULFIDE EXCITED BY RUBY 
LASER COMPAREO WITH PHOTOCONDUCTIVITY INDUCED BY 
ORDINARY GREEN LIGHT TO SUPPORT DOUBLE PHOTON 
ABSORPTION MECHANISM A65-34665 


IR AND 


ELECTRON DENSITY AND COLLISION FREQUENCY 
MEASUREMENTS IN TRANSIENT OSCILLATION OF 
VISIBLE HELIUM-NEON LASERS TO DETERMINE 
RELATIONSHIP BETWEEN OSCILLATIONS AND PLASMA 
dad amftf A65-34806 


EXCITING GALLIUM ARSENIDE BY NEODYMIUM-GLASS-LASER 


VISUAL PERCEPTION OF INTENSE COHERENT IR 
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RADIATION FROM GAS LASER A65-34904 

WHITE LIGHT EMISSION WHEN PULSED LASER BEAM 
FOCUSES ON TARGETS IS MAINLY DUE TO TEMPERATURE 
RADIATION A65-34957 

LASER EXCITATION IN FREON AND RARE GAS MIXTURES 
BASED ON DISSOCIATIVE EXCITATION PROCESS AND 
QUENCHING ACTION OF SOME GASES A65-35043 

EMISSION CHARACTERISTICS OF ©-SWITCHED RUBY LASER 
WITH SATURABLE ABSORBER A65-35053 

MODE LOCKING EFFECTS IN INTERNALLY KDP MODULATEO 
RUBY LASER A65-35063 

U V RADIATION STIMULATED EMISSION IN OPTICALLY 
PUMPED POTASSIUM BROMIDE CRYSTALS USEFUL FOR LASER 
EMISSION WHICH IS CONSISTENT WITH POPULATION 
INVERSION EXCITON SCHEME A65-35069 

ACTIVE AND PASSIVE G-SWITCHES FOR INCREASING 
STORED PUMPING ENERGY OF LASERS AND INHIBITING 
RESONANCE FOR SUBSEQUENT PEAK LASER EXCITATION AND 
DISCHARGE A65-35118 

DESIGN ANC CONSTRUCTION OF STABLE SINGLE FREQUENCY 
RF EXCITED HE- NE LASER AT 6328 ANGSTROMS 

A65-35358 

LASER EMISSION WITH VARIABLE RESONATOR LOSSES, 
CONSIDERING RELATIVELY LOW INITIAL OVERPOPULATION 

A65-35784 

EFFECTS OF RESONATOR LENGTH AND MIRROR 
TRANSPARENCE AND ALIGNMENT UPON DYNAMIC AND STATIC 
CHARACTERISTICS OF RUBY LASER WITH MOOULATED 
Q-FACTOR A65-35786 

RUBY LASER NOISE RADIATION CONSISTING OF INCREASED 
LUMINESCENCE AND LATERALLY DISPERSED GENERATION 
DETERMINED FROM ENERGY LEVEL POPULATIONS 

A65— 35863 

CORRELATION FACTOR FOR INDUCED RADIATION FREQUENCY 
SHIFTS AND CRYSTAL TEMPERATURE VARIATIONS IN RUBY 
LASER A65-35866 

GAS LASER EMISSION SOLUTION BY DETERMINING 
EMISSION FIELO DENSITY DEPENDENCE ON RESONATOR 
PARAMETERS, RELAXATION CHARACTERISTICS AND ATOM 
EXCITATION IN GAS DISCHARGE PLASMA 

A65-35868 

LASER WITH NEODYMIUM-GLASS Q-FACTOR MODULATION 

A65-35875 

HEATING BY LASER BEAM WITH APPLICATION TO LITHIUM, 
NOTING USE FOR HIGH TEMPERATURE PLASMA PRODUCTION 

A65-35877 

INTENSITY DISTRIBUTION OF RADIATION IMMEDIATELY 
AFTER LEAVING LASER AND AFTER FOCUSING WITHIN 
LENS, NOTING OPTIMUM FOCUSING CONDITIONS 

A65- 36050 

OPTICAL-MISALIGNMENT EFFECT ON THRESHOLD POWER OF 
SOLID STATE LASER ANO COMPENSATION VIA LENS IN 
RESONATOR A65-36051 

ENERGY LOSSES IN RUBY LASER DUE TO HEAT EVOLUTION 
DURING OPTICAL PUMPING, NOTING RELATION BETWEEN 
ENERGY ABSORPTION ANO POPULATION INVERSION 

A65- 36055 

POWERFUL PULSE OF RUBY LASER EMISSION GENERATED BY 
ULTRASONIC TRAVELING WAVE DIFFRACTION MODULATOR 

A65-36058 

LIMITS ON CROSS SECTION OF CW LASER BEAM DUE TO 
DELAYED INTERACTION IN FAR FIELDS OR MISMATCH OF 
SELF-RESONANT FREQUENCIES OF RESONATOR COMPONENTS 

A65-36356 

MODE DEGENERACY-DIPS ON OUTPUT OF HE- NE LASER 
FOR CERTAIN CRITICAL COMBINATION OF MIRROR 
CURVATURES AND SEPARATION A65-36703 

PHOTON TRANSPORT AND POPULATION INVERSION IN 


ACTIVE MEDIUM WITH PUMPING EFFECT, CONSIDERING 
INTENSE BEAM INCIDENCE AND RUBY LASER 

A65-36712 

WIDTH OF LINES EMITTED BY LASER MODELS 

FTD-TT— 64— 841 N65-14217 

USE OF REFRACTIVE INDEX VARIATION CAUSED BY 
PROPAGATION OF ULTRASONIC HAVES IN LASER 
FEEDBACK INTERFEROMETER TO CONTROL LASER OUTPUT 
C— 920083— 12 N65-15207 

LASER BEAM COMMUNICATION BETWEEN DEEP-SPACE 
VEHICLE AND EARTH TRACKING STATION - CLOSED LOOP 
SYSTEM AMD LEAD ANGLE COMPUTATIONS FOR TARGET 
MOTION COMPENSATION 

NAbA-CR— 6G699 N65- 16811 

OUTPUT AND DIVERGENCE MEASUREMENTS FOR Q-SWITCHED 
KERR CELL LASER 

REPT.— 1579— 18 N65-16819 

ENERGY OUTPUT INCREASE OF RUBY LASER CRYSTAL 
SYSTEMS BY NUCLEAR ENERGY, LASER CRYSTAL GROWTH, 

AND SURFACE FINISH DEVELOPMENT 

AD-455571 N65-17595 

GAMMA RADIATION EFFECT ON ENERGY OUTPUT OF RUBY 
LASER CRYSTALS N65-17596 

SPECTRAL LINE WIDTH NARROWING OF PULSED TRAVELING 
WAVE RUBY LASER OUTPUT 

AD-610865 N65— 22139 

RUBY LASER WITH VIBRATING MIRROR FOR STUDY OF 
TEMPORAL OUTPUT MEASUREMENTS N65-22759 

RADIATION DIVERGENCE MEASUREMENT IN HELIUM-NEON 
LASERS WITH CONFOCAL RESONATORS AND SPHERICAL 
REFLECTORS N65-24550 

EFFECT OF LASER OPERATION PARAMETERS USING 
NEODYMIUM DOPED BORATE GLASS ON THRESHOLD AND 
OUTPUT ENERGY 

R-1748 N6 5— 25782 

STUOY OF PARAMETERS OF HIGH GAIN 2.C26 MICRON 
XENON-HELIUM LASER TO OPTIMIZE POWER OUTPUT 
AND EFFECT OF TUBE DIAMETER ON SMALL SIGNAL GAIN 
WRE— PAD— 104 N65-28901 

REPETITIVE HIGH POWER PULSES OBTAINED BY 
Q-SMITCHING OF NEODYMIUM-LOADED YTTRIUM 
ALUMINUM GARNET LASER 

CR-6 N65-30870 

SPECTROSCOPY OF HIGH POWER GAS LASER EMISSION 
IN VISIBLE SPECTRUM FROM CW ARGON, KRYPTON, 

XENON, AND MERCURY-HELIUM LASERS 

CPR-3 N65— 31202 

LASER CAVITY ANALYSIS, THRESHOLD MEASUREMENTS, 
FREQUENCY DISTRIBUTION, MODE DENSITY, AND 
SPIKING STRUCTURE 

AFCRL— 65— 481 N65-32298 

LASER ACTION BY ELECTRON BEAM PUMPING - LITERATURE 
SURVEY 

NOLTR— 65— 95 N65-33401 

PENTACARBOCYANINE COMPOUND USED TO REDUCE 
MONOPULSE DURATION IN NEODYMIUM LASER 

A66— 10262 

FAST PHOTOIONIZATION AUREOLE DETECTION AND CLOUD 
OF CONCENTRATED LONG-LIVED IONIZATION FROM SPARK 
SHOCK WAVE IN LASER BEAM A66-10263 

RUBY LASER OUTPUT EXHIBITING REGULAR SPIKES 

A66- 10324 

FOCUSED LASER AS ACCELERATING CAVITY FOR CYCLIC 

PARTICLE ACCELERATOR A66-1C328 

PEAK POWER TRANSIENTS OF NEAR CONFOCAL HELIUM-NEON 
LASER WORKING AT 6328 ANGSTROMS ON PULSED 
DISCHARGE BASIS A66-1C329 

SELF-LOCKED GAS LASER MODE DEPENDENCE ON CAVITY 
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LENGTH AND POSITION OF LASER MEDIUM IN CAVITY 

A66-10347 

LASER TRANSITION IDENTIFICATION IN ELECTRON BEAR 
PUMPED GALLIUM ARSENIDE, PRIMARILY ON 
CONCENTRATION OF SHALLOW DONORS AND ACCEPTORS 

A66-10348 

ELECTRON BEAM PUMPING OF NOBLE GAS ION LASER 

A66-10350 

LASER OSCILLATION INCREASE IN EFFICIENCY IN 
NEODYMIUM DOPED GLASS PRODUCED THRCUGH ENERGY 
TRANSFER A66-10352 

GALLIUM ARSENIDE INJECTION LASER FCR PROLONGED 
OPERATION AT LIQUID NITROGEN TEMPERATURES 

A66- 10369 

ATOMIC BEAM LASERS, PARTICULARY FOR POPULATION 
INVERSION IN LEVELS OF OPTICAL TRANSITION 

A66-10448 

LASER WITH DIFFRACTION LIMITED RADIATION PATTERN 

A66-10450 

BREAKDOWN OF GASES UNDER INFLUENCE OF LASER SPARK 
PHENOMENA WITH SUBSEQUENT ABSORPTION OF LASER 
RADIATION AND GAS HEATING A66-10646 

CURRENT AND VOLTAGE DISTRIBUTION OVER LENGTH OF 
HF DISCHARGE IN HELIUM-NEON LASER 

A66-10704 

NONLINEAR INTERACTION OF OSCILLATIONS OF TWO TYPES 
IN LASER DOES NOT AFFECT STATIONARY OPERATION WHEN 
OSCILLATIONS ARE SUFFICIENTLY APART IN BAND 

A66-10724 

AERODYNAMIC AND HEAT TRANSFER MEASUREMENTS USING 
INTERFEROMETER WITH CONTINUOUS WAVE LASER AS 
SOURCE A66-10849 

THERMAL LIMITATIONS ON CAPABILITIES OF GALLIUM 
ARSENIDE P-N JUNCTION LASERS A66-10895 

TWO-DIMENSIONAL LASER DEFLECTION USING FOURIER 
OPTICS A66-10897 

CARRIER FREQUENCY STABILIZATION OF FM LASER WITH 
RESPECT TO CENTER OF ATOMIC GAIN PROFILE, USING 
SMALL DISTORTION PRESENT IN LASER OSCILLATION 

A66-10966 

LASER-ACTION THRESHOLD IN ELECTRON-BEAM EXCITED 
GALLIUM ARSENIDE AND EFFECT OF TEMPERATURE AND 
DOPING A66-10971 

U V AND VISIBLE LASER OSCILLATIONS IN FLUORINE, 
PHOSPHORUS AND CHLORINE ATOMS IN PULSED CHLORINE, 
PHOSPHORUS FLUORIDE AND SULFUR FLUORIDE GAS 
DISCHARGES A66-10972 

SHARPLY DIRECTIONAL COHERENT RADIATION GENERATION 
BY SYNCHRONIZED LASERS OR MULTI MI RRQRED RESONATOR 
OF SINGLE LASER A66-11007 

KINETIC EQUATION OF LASER OPTIMUM EMISSION, 
DETERMINING PUMPING EFFICIENCY, VALUE OF LOSSES IN 
SPECIAL MODES, ETC A66-11058 

CADMIUM TELLURIDE LASER WITH ELECTRON EXCITATION 

A66-1 1 188 

METALLIC PLASMA TUBE FOR ION LASERS ALLOWS THEM TO 
RUN AT HIGHER CURRENT DENSITIES THAN WITH CERAMIC 
TUBES A66-1 1373 

PRESSURE DEPENDENCE OF OUTPUT OF HELIUM-NEON 
GASEOUS LASER IN HIGH PRESSURE RANGE 

A66-1 137 5 

SECONO HARMONIC LIGHT GENERATION, STRESSING 
SATURATION EFFECTS OCCURRING AT HIGH LASER POWER 
LEVELS, SOLVING NONLINEAR COUPLED MAXWELL 
EQUATIONS A66-11443 

QUANTUM-ELECTRONIC CROSS-MODULATION EFFECT NOTED 
WHILE MONITORING IR LASER INTERFEROMETRIC FRINGES 


A66-11449 

LASER TRANSITION IN VIBRATIONAL STATE OF GROUND 
ELECTRONIC STATE OF CN FROM ROTATIONAL LEVEL 8 TO 
7 WITH POPULATION INVERSION AS RESULT 

A66-11451 

LASER APPLICATION PROBLEMS IN INTERFEROMETRY, 

RADAR AND HOLOGRAPHY INCLUDING MECHANICAL 
STABILITY, NOISE SUPPRESSION, DIRTY LASER BEAM 
RESTORATION, ETC A66-U454 

DEVELOPMENT IN U.S. OF LASER APPLICATION WITH 
TABLE INCLUDING GOVERNMENT SUPPORTED PROGRAMS IN 
PHOTOGRAPHY, DATA PROCESSING, RADAR, ETC 

A66-11455 

LINEAR COEFFICIENT OF AMPLIFICATION OF CARBON 
CIOXICE SUBJECTED TO HF EXCITATION FIELD FOR 
LASER EMISSION A66-12003 

CURRENT STATUS OF THEORETICAL AND EXPERIMENTAL 
STUDIES OF VARIANT OF RAMAN EFFECT ENCOUNTERED IN 

SCATTERING OF LASER LIGHT A66-12C65 

QUANTUM YIELD COEFFICIENT OF STIMULATED EMISSION 
AND ANGULAR DISTRIBUTION OF LASER DIODE EMISSION 

A66-12C86 

LOSSLESS CONVERSION OF PLANE LASER WAVE TO PLANE 
WAVE OF UNIFORM IRRADIANCE, NOTING PLANOASPHERIC 
LENSES METHOD AND ABERRATED LENS SYSTEM 

A66— 12204 

GAIN AND BANDWIOTH NARROWING IN REGENERATIVE 
HELIUM-XENON LASER AMPLIFIER A66-123C8 

BRILLOUIN SCATTERING IN LIQUIDS EXAMINING 
VELOCITY, FREQUENCY AND LIFETIME OF THERMALLY 
EXCITED HYPERSONIC SOUND WAVES, USING LASER LIGHT 
SOURCES A66-12422 

GA AS OPTICALLY COUPLED TRANSISTOR STRUCTURE WITH 
LASING EMITTER A66-12442 

CUT-OFF OF RUBY LASER EMISSION BY PULSED ELECTRON 

AND BREMSSTRAHLUNG RADIATION, USING ADIABATIC 
TEMPERATURE A66-12447 

OUTPUT POWER AND PULSE DURATION OF RUBY LASER 

A66-12602 

PULSED LASER-CREATED PLASMAS BY LIGHT ABSORPTION 
BY SKIN EFFECT A66-12975 

INTENSE LASER BEAM FOCUSING EFFECT IN GAS TO 
STUDY LIGHT-INDUCED DISCHARGES BY TIME-RESOLVED 
SPECTROSCOPY AND PHOTOGRAPHY A66-12978 

INTERNAL BUBBLE FORMATION AND CRACKING IN RODS OF 
Q-SWITCHED RUBY ANC ND-GLASS LASERS CAUSED BY 
LASER LIGHT, AND IN CASE OF ND-GLASS RODS, BY 
PLATINUM INCLUSIONS IN GLASS A66-13002 

PRESSURE DEPENDENCE OF DOMINANT EMISSION MODES 
FROM PB SE DIODE LASER A66-13003 

POLARIZATION OF LIGHT FROM GLASS LASER DOPED WITH 
TWO PERCENT POSITIVE TRIVALENT NEOOYMIUM MEASURED 
WITH TIME RESOLUTION OF LESS THAN MICROSECOND 

A66-13006 

INTENSITY DISTRIBUTION IN FABRY- PEROT 
INTERFEROMETER PRODUCING RESONANT WAVES FOR LARGE 
FRESNEL NUMBER APPLIED IN MODEL FOR FILAMENT-FORM 
LASER MECHANISM A66-13097 

MODEL FOR BEHAVIOR OF OPTICAL MASER IN STATIC 
MAGNETIC FIELD OF ARBITRARY STRENGTH IN Z 
CIRECTICN AND IN ELECTROMAGNETIC FIELD COMPOSED OF 
TRAVELING WAVES A66-13135 

PULSE ENERGY AND POWER OF LASERS UNDER CONTINUOUS 
OPERATING CONDITIONS MEASURED, USING CALORIMETERS, 
PHOTOELECTRIC EFFECT OF RADIATION, ETC 

A66-13205 

LASERS AS TRIGGERING MECHANISM FOR SPARK GAPS, 
NOTING DELAY TIME BETWEEN PULSE ARRIVAL AND 
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CURRENT FLOW A66-13247 

QUANTUM STATISTICS FOR ANALYZING RADIATION FIELDS 
INTERACTING WITH OTHER SYSTEMS APPLIED TO MODEL 
LASER OPERATING AS LINEAR AMPLIFIER 

A66-13260 

PENTACARBOCYANINE COMPOUND USED TO REOUCE 
MONOPULSE DURATION IN NEODYMIUM LASER 

A66— 13307 

FAST PHOTO IONIZATION AUREOLE DETECTION AND CLOUD 
OF CONCENTRATED LONG-LIVED IONIZATION FROM SPARK 
SHOCK WAVE IN LASER BEAM A66-13308 

ATOMIC BEAM LASERS, PARTICULARLY FOR POPULATION 
INVERSION IN LEVELS OF OPTICAL TRANSITION 

A66— 13311 

LASER WITH DIFFRACTION LIMITED RADIATION PATTERN 

A66-13313 

MEASURING DEVICE FOR PULSED LASER OUTPUT POWER 
USING BOLOMETER, AMPLIFIER AND OSCILLOSCOPE 

A66-13888 

EXPERIMENTS ON HELIUM-NEON FM LASERS COVERING 
PHASE-LOCKED AND FM REGION POWER OUTPUT, 
MODULATION INDEX AND DISTORTION EXPERIMENTS 

A66— 13955 

CONSTRUCTION PROBLEMS OF CONTINUOUS- DUTY DC 
EXCITED ION LASERS A66-13956 

LASER OSCILLATIONS AND SELF G-SWITCHING, 
DISCUSSING PULSED FLASH-LAMP EXCITATION 
EXPERIMENTS WITH TRIPLY ACTIVATED CONFOCAL BARIUM 
CROHN GLASS ETALON A66-13980 

HIGH POWER BREWSTER WINOOW LASER WITH GAS FILLS, 
DISCUSSING POWER OUTPUT AND EFFICIENCY PARAMETERS 

A66-13983 

STATIC CHARACTERISTICS OF GAS LASER INTERNAL 
MODULATION CIRCUIT, USING ELECTRO-OPTICAL CRYSTAL 
INSERTED INTO GAS LASER RESONATOR 

A66— 14059 

FRACTURES IN NEODYMIUM-DOPED ALKALINE SILICATES 
AND BOROS ILICATES PRODUCED BY LASER BEAM 

A66-14174 

CONICAL EMISSION IN RUBY LASERS WITH EXTERIOR 
MIRRORS A66-14278 

SPIKEFREE EMISSION FROM LASER USING LONG RUBY 
CRYSTAL DOPED HEAVILY WITH CHROMIUM AND SUITABLE 
SYMMETRY FOR PUMP RADIATION A66-14331 

RISE TIME AND OUTPUT POWER OF SINGLE PULSE IN HE- 
NE LASER MEASURED BY METHOD OF CHANGING 
Q-FACTOR BY PLATE LOCATED IN RESONANT CAVITY 

A66- 14332 

INTERACTION OF LIGHT PULSE FROM RUBY LASER WITH 
MERCURY SURFACE, OBSERVING MECHANICAL IMPACT 
BELIEVED TO BE RAPID VAPORIZATION PROCESS 

A66— 14373 

LASER BEAM USE IN BIOLOGY AND MEOICINE, NOTING 
INTERACTION OF ELECTROMAGNETIC RADIATION WITH 
BIOLOGICAL SYSTEMS, HAZARDS, DIAGNOSTICS, 
THERAPEUTICS, ETC A66-14455 

PLASMA GENERATION BY FOCUSING LASER BEAM IN AIR AT 

ATMOSPHERIC PRESSURE AND ROOM TEMPERATURE INDICATE 
CONNECTION WITH LUMINOUS ENERGY ABSORPTION OURING 
BREAKDOWN A66-14538 

MINORITY CARRIER LIFETIME IN SILICON MEASURED BY 
CONTACTLESS METHOD, USING LASER INDUCED MODULATION 
OF IR TRANSMISSION IN SILICON / LIMIRIS/ EFFECT 

A66-14563 

GALLIUM ARSENIDE P-N JUNCTION LASER DIODE COVERING 
INJECTION CURRENT DISTRIBUTION, DENSITY AND 
EMISSION SPECTRA VARIATION A66-14659 

THOMSON SCATTERING MEASUREMENTS OF MAGNETIC 


ANNULAR SHOCK TUBE PLASMAS USING Q-SWITCHED RUBY 
LASER LIGHT BEAM A66-14707 

RISE OF JUNCTION TEMPERATURE DURING CONTINUOUS 
CPERATICN OF GA AS INJECTION LASER 

A66- 14771 

ATMOSPHERIC BREAKDOWN LIMITATIONS TC OPTICAL MASER 

PROPAGATION A66-14837 

HELIUM-NEON LASER OUTPUT CHARACTERISTICS AS 

FUNCTION OF LASER PARAMETERS A66-14897 

LASER OSCILLATION IN CALCIUM TUNGSTATE CRYSTALS 
ACTIVATED WITH TRIVALENT PRASEODYMIUM 

A66-14898 

STIMULATED RAMAN ANO BRILLOUIN SCATTERING FOR 
STOKES RADIATION PARALLEL TO LASER BEAM IN 

RECTANGULAR WAVEGUIDE A66-14901 

OUTPUT SPECTRA OF ARGON ION LASER IN RING 
RESONATOR AND TWO MIRROR RESONATORS 

A66-14904 

RUBY LASERS DISCUSSING OUTPUT CHARACTERISTICS, 

BEAM DIVERGENCE, BEAT MODES AND RESPECTIVE 
EXPERIMENTAL TECHNIQUES A66-14919 

PHOTOGRAPHIC FILM USEO FOR QUANTITATIVE 
MEASUREMENTS OF INTENSITY DISTRIBUTION IN Q- 
SWITCHEC LASER BEAM A66-14920 

ELECTRODELESS EXCITATION OF DISCHARGE IN HELIUM- 

NEON GAS LASER TUBE APPLIED TO VOICE TRANSMISSION 

A66-14924 

FRAUNHOFER PATTERN OF LASER LIGHT TRANSMITTED 
THROUGH OPTICAL FIBER, NOTING SPATIAL FREQUENCY OF 
INTERFERENCE FRINGES BETWEEN LIGHT WAVES 

A66-14972 

LASER OSCILLATIONS OF SILICON TETRACHLORIDE, 
SILICON TETRAFLUORICE AND ETHYL SILICATE IN 
GASEOUS DISCHARGE A66-14973 

TIME DEPENDENT EMISSION BEHAVIOR OF RUBY LASER 
DISCUSSING RATE EQUATIONS, C-VALUE, OUTPUT POWER, 
STEADY STATE VALUES, ETC A66-14981 

EVOLUTION OF LUMINOUS ZONE OF PLASMA GENERATED BY 
FOCUSING LASER BEAM IN AIR A66-15097 

AIRBORNE LASER-RADAR LIGHT DETECTION AND RANGING 
/ LIDAR/ SYSTEMS APPLIEO TO DETECTION OF CLEAR AIR 
TURBULENCE / CAT/ A66-15297 

PROPAGATION RATE OF HIGH POWER LASER LIGHT PULSE 
IN INVERSELY POPULATED MEDIUM A66-15333 

CPTICAL RANGE PARAMETRIC AMPLIFICATION, DESCRIBING 
POWER OUTPUT EXPERIMENT WITH GLASS-LASER-EXCITED 
POTASSIUM DIHYDROGEN PHOSPHATE CRYSTAL 

A66-1 5352 

MODULATION OF LASER LIGHT WITH COMPOSITE FABRY- 
PEROT RESONATOR, USING MORE THAN THREE MULTIPLE 
REFLECTING PLATES A66-15836 

INTENSITY DISTRIBUTION OF RADIATION IMMEDIATELY 
AFTER LEAVING LASER AND AFTER' FOCUSING WITHIN 
LENS, NOTING OPTIMUM FOCUSING CONDITIONS 

A66-15853 

OPTICAL-MISALIGNMENT EFFECT ON THRESHOLD POWER OF 
SOLID STATE LASER AND COMPENSATION VIA LENS IN 
RESONATOR A66-15854 

ENERGY LOSSES IN RUBY LASER DUE TO HEAT EVOLUTION 
DURING OPTICAL PUMPING, NOTING RELATION BETWEEN 
ENERGY ABSORPTION ANO POPULATION INVERSION 

A66-15858 

POWERFUL PULSE OF RUBY LASER EMISSICN GENERATED BY 
ULTRASONIC TRAVELING WAVE DIFFRACTION MODULATOR 

A66— 15861 

VARIATION OF SCATTERING CROSS SECTION WITH BEAM 
INTENSITY FOR RUBY LASER LIGHT ON ATOMIC HYDROGEN 
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A66-15864 

DISPERSION RESONATOR PERFORMANCE IN RUBY LASER, 
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AND DIELECTRICS, NOTING INFLUENCE ON THRESHOLDS 

A66-I7065 

CONVENTIONAL FLOW VISUALIZATION USING LASER LIGHT 
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REGARDING LONG DISTANCE ELECTRIC SIGNAL 
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CW LASER OSCILLATORS BY LINEARIZED RATE EQUATIONS 

A66-18434 

PEAK IRRAD I ANCE OF OPTICAL PUMP AND TOTAL 
PUMP-ENERGY INCIDENT UPON LASER CRYSTAL 
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TECHNIQUES, GAIN PARAMETERS AND RESULTS 

A66-18632 

STATISTICAL MOCEL OF RANDOM QUAS I-SI NUSOI DAL 
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EMISSION FIELD DENSITY DEPENDENCE ON RESONATOR 
PARAMETERS, RELAXATION CHARACTERISTICS AND ATOM 
EXCITATION IN GAS DISCHARGE PLASMA 

A66- 19271 


LASER REGIME WITH GIANT PULSES GENERATED IN 
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RADIATION OF NEODYMIUM-GLASS LASER IN DISPERSION 
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DETERMINING NONLINEAR DEPENDENCE OF EQUIVALENT 
NEGATIVE CONDUCTANCE AS FUNCTION OF OSCILLATION 
AMPLITUDE IN LASER RESONATOR CAVITY 
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EXPERIMENT USING TWO LASERS SHOWN TC BE OF SECOND 
ORDER NATURE, NOTING ROLE OF PHASE SHIFTS 

A66— 21656 

IONIZATION PHENOMENA IN ARGON DUE TO LASER 
RADIATION BY MEASURING ELECTRON DENSITY AND ENERGY 
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LASER RANGING VIA DIGITAL COUNTER COUPLED 
PHOTOMULTIPLIER TUBE, NOTING SPECTRAL RESPONSE, 
GAIN TRANSIT TIME DEPENDENCE, OUTPUT COUPLING AND 
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CADMIUM TELLURIDE LASER WITH ELECTRON EXCITATION 
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CENTROSYMMETRIC CRYSTAL LATTICE SITES 
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A65-30346 

PRESSURE DEPENDENCE OF DOMINANT EMISSION MODES 
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FABRY- PEROT MULTILAYER LASER AMPLIFIER SOLUTIONS 
FROM TRANSIENT THEORY POINT OF VIEW, USING 
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LASER BEAM AMPLIFICATION BY REFLECTION FROM 
SCANNING GAS LASER ACTIVE INTERFEROMETER 

A65— 33047 

INTERACTION BETWEEN OPTICAL MASER MEDIUM AND 
ELECTROMAGNETIC PULSE PROPAGATING IN IT, 

DISCUSSING AMPLIFIER EQUATIONS AND STEADY STATE 
PULSE / SSP/ IN ANC OUT OF RESONANCE 

A65-33374 

hAVEGUIDE COUPLING BETWEEN ADJACENT PARALLEL 
FIBERS AS MEANS OF TRANSFERRING RADIATION FROM 
CNE ELEMENT TO ANOTHER A66-14827 

SPONTANEOUS EMISSION NOISE PROPERTIES OF PAIR OF 
PULSED RUBY LASER AMPLIFIERS A66-21310 

NONLINEAR AMPLIFICATION OF LIGHT PULSE PASSING 
THROUGH LASER OPERATING AT SATURATION REGIME 

A66— 21963 

C ISPERS ION EFFECTS IN LASER AMPLIFIERS 

AF OS R— 65-2211 N66-16411 

LIGHT COMMUNICATION DEVICE 

TRAVELING-WAVE TUBE WITH PHOTOELECTRIC CATHODE 
USED AS DEMODULATOR FOR LASER COMMUNICATION 

A65-14345 

OPTICAL COHERENT WAVE PROPERTIES SUITABLE FOR LONG 
DISTANCE LASER COMMUNICATIONS AND COMPARED WITH 
RADIO WAVE CHARACTERISTICS A65-2C006 

OPTICAL COMMUNICATION IN SPACE USING LASERS, 
EMPHASIZING NATURAL LIMITATIONS, E.G., ATMOSPHERIC 

ABSORPTION A65-2I077 

IMPROVEMENTS NEEDED IN LASER TECHNOLOGY BEFORE 
OPTICAL COMMUNICATION CAN REPLACE UHF BECAUSE OF 
LIMITED RELIABILITY OF MICROBEAM OPTICAL LINK 

A65— 23196 

SYSTEMS ANALYSIS OF LASERS VS MICROWAVES FOR 
HARS-TO- EARTH COMMUNICATIONS IN 1970 

A65-28248 

ACQUISITION AND REACQUISITION IN SPACECRAFT- 
SPACECRAFT AND SPACECRAFT-TO- EARTH COMMUNICATIONS 
USING LASER SYSTEMS A65-28249 

SPACE COMMUNICATION REQUIREMENTS USING LASERS AND 

MICROWAVES IN MANNED MARS FLIGHTS 

AIAA PAPER 65-324 A65-3C519 

LASER APPLICATION IN MEDICINE, MANUFACTURING, 
SPECTROSCOPY, OPTICS AND COMMUNICATIONS 

A65-31882 

ATMOSPHERIC TURBULENCE EFFECT ON OPERATION OF 
DUAL-POLARIZATION FM LASER COMMUNICATION SYSTEM 

A65-33377 

ACQUISITION, TRACKING AND BEAM POINTING FOR 
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LIGHT ELEMENT 


SUBJECT INDEX 


OPTICAL COMMUNICATION IN SPACE 

AIAA PAPER 64-420 A65-33536 

ECONOMICAL FEASIBILITY REQUIREMENTS FOR OPTICAL 
MASER COMMUNICATIONS SYSTEMS A66-11301 

LASER BEAM MODULATION METHODS ASSESSED FOR MAKING 
USE OF CAPABILITY OF LASER FOR CARRYING MULTITUDE 
OF SIGNALS SIMULTANEOUSLY A66-U692 

ELECTRODELESS EXCITATION OF DISCHARGE IN HELIUM- 
NEON GAS LASER TUBE APPLIED TO VOICE TRANSMISSION 

A66-14924 

LASER COMMUNICATIONS LINK SECURITY AGAINST 
INTERCEPTION, EXAMINING FREQUENCY BANDWIDTH FOR 
MINIMUM SNR A66-16650 

SEARCH VIA LASER RECEIVERS FOR INTERSTELLAR 
COMMUNICATIONS A66-16669 

COHERENT INTERFERENCE REJECTION, DISCUSSING NOISE 
AND MODULATOR-LEAKAGE PICKUP REJECTION IN LASER 
COMMUNICATIONS EXPERIMENTS A66-I72I7 

OSCILLATION, MODULATION AND TRANSMISSION PROBLEMS 
REGARDING LONG DISTANCE ELECTRIC SIGNAL 
COMMUNICATION POSSIBILITIES OF LASERS 

A66-18359 

PARAMETER DEPENDENCE OF INTERMEDIATE FREQUENCY 
VOLTAGE INDICATED DURING ESTABLISHMENT OF OPTIMUM 
CONDITIONS FOR OPTICAL RECEIVERS AND MERIT OF 
SUBCARRIER MIXING A66-23960 

GALLIUM ARSENIDE LASER DIOOES WITH HIGH OUTPUT 
COHERENT BEAM FOR COMMUNICATIONS SYSTEMS 
ECOM-2629 N66-2I293 

COHERENT LIGHT COMMUNICATION SYSTEM FOR ATMOSPHERE 
CONDITION EFFECTS ON FREQUENCY MODULATED LASER 

BEAM 

FR— 66— 14-37 N66-21774 

LIGHT ELEMENT 

ABSORPTION COEFFICIENT OF RUBY LASER RAOI ATI ON 
IN FULLY IONIZEO LIGHT ELEMENTS 

IPP— 6/27 N65-30 178 

LIGHT EMISSION 

HYPERSONIC WAVES PRODUCED BY BRILLOUIN EFFECT, 
USING METHOD OF TWO INTENSE LIGHT BEAMS 

A65-14874 

LASER OSCILLATION WHEREIN LASER MODES OSCILLATE 
WITH APPROXIMATELY FM PHASES THEREBY COMPRISING 
SIDEBANDS OF FM LIGHT SIGNAL A65-21876 

PHYSICAL CONDITIONS FOR OBTAINING LASER EFFECT IN 
P-N JUNCTION AND TECHNOLOGY IN CONSTRUCTING LASER 
DEVICES A65-23847 

GAS CONSTITUTION OF HELIUM-NEON LASER DISCHARGE 
ANALYZED, CONSIDERING SPECTRUM LINE RELATIVE 
INTENSITIES IN LIGHT EMITTED FROM DISCHARGE TUBE 

A65-30333 

TIME-VARIATION AND SPONTANEOUS EMISSION FROM HE- 
HG DISCHARGE OF 6149 ANGSTROM LASER TRANSITION 

A65-31451 

WHITE LIGHT EMISSION WHEN PULSED LASER BEAM 
FOCUSES ON TARGETS IS MAINLY DUE TO TEMPERATURE 
RADIATION A6 5-3495 7 

SECOND HARMONIC LIGHT GENERATION, STRESSING 
SATURATION EFFECTS OCCURRING AT HIGH LASER POWER 
LEVELS, SOLVING NONLINEAR COUPLED MAXWELL 
EQUATIONS A66-11443 

STIMULATED EMISSION IN INDIUM ARSENIDE SHOWS 
EXCITATION THRESHOLD LOW AND LIGHT EMISSION HIGHLY 

DIRECTIONAL A66-17026 

FORCED EMISSION FROM ELECTRON-EXCITED CADMIUM 
SELENIDE A66-22174 

LIGHT EMISSION FROM GALLIUM ARSENIDE SEMICONDUCTOR 

P-N JUNCTION INJECTION LASER 


NOT S— T P-365 5 N66-19703 

LIGHT INTENSITY 

GAS LASER CROSS MODULATION EFFECT WHEN EXPOSED TO 
FLASH TUBE RADIATION A65-15324 

LIGHT INTENSITY DISTRIBUTION INSIDE CYLINDRICAL 
REFLECTING CAVITY USING RUBY LASER ROD AND 
ANALYSIS OF INTERDEPENDENCE OF THRESHOLD, FILAMENT 
POSITION AND EFFICIENCY A65-22624 

THRESHOLD INTENSITY OF 8400 ANGSTROM LIGHT FROM 
GALLIUM ARSENIDE LASER DIODE AND EYE DAMAGE 

A65-34663 

INTENSITY OF POLARIZED LIGHT TRANSMITTED THROUGH 
LASER AMPLIFIER AND LINEAR POLARIZER, AS FUNCTION 
OF AXIAL MAGNETIC FIELD STRENGTH 

A66-17292 


LIGHT MODULATOR 

BEHAVIOR OF COUPLING-TYPE INTERNAL LASER 
MODULATORS WITH BANDWIDTH COMPARABLE TO MODE 
SPACING A65-16404 

GENERATION OF SINGLE FREQUENCY LIGHT USING FM 

LASER A65-16670 

KULTIMCCE LASER OSCILLATION RESULTING FROM 
MODULATION OF DIELECTRIC CONSTANT AND OF LOSS OR 
GAIN OF LASER MEDIUM A65-17652 

HELIUM-NEON LASER MODULATION BY POSITIVE AND 
NEGATIVE VOLTAGE PULSES A65-35931 

LASERS AND LASER SPECTROSCOPY - LIGHT MODULATION 
AND DEMODULATION METHODS, LASER TRANSITIONS, 

RAMAN EFFECT INITIATION, ANO NONLINEAR OPTICAL 
PHENOMENA 

TR-A-34 N65-19791 

LIGHT MODULATION AND LASER TELECOMMUNICATIONS 
NASA— TT-F-8762 N65-32178 

PERIODIC VARIATION OF QUALITY FACTOR OF HE- NE 
GAS LASER CAVITY BY VIBRATING QUARTZ-MODULATION OF 
LIGHT BEAM A66-13477 

MODULATION OF LASER LIGHT WITH COMPOSITE FABRY- 

PEROT RESONATOR, USING MORE THAN THREE MULTIPLE 
REFLECTING PLATES A66-15836 

GADOLINIUM MOLYBDENATE AS FERROELECTRIC HOST IN 
PULSED LASER, NOTING LIGHT MODULATION AND CRYSTAL 
DOMAIN A66-23207 

LIGHT PRESSURE 

PLASMA PRODUCTION USING GIANT LASERS FOCUSED ON 
SMALL SPECKS OF SOLID MATERIAL A65-30792 

LIGHT SCATTERING 

RELATIVITY VELOCITY SENSING TECHNIQUE FOR MOVING 
VEHICLE BY LASER LIGHT BACKSCATTERED FROM SURFACE 

A65-14934 

FOG EFFECT ON RANGE OF LASER BASED COMMUNICATIONS 
SYSTEMS, PRIMARILY LIGHT ABSORPTION AND 
ATMOSPHERIC SCATTERING A65-15349 

NOBLE GAS MOLECULAR SCATTERING OF RUBY LASER LIGHT 
COMPARED WITH RAYLEIGH THEORY A65-15438 

BRILLOUIN SCATTERING IN LIQUIDS EXCITED BY HE- NE 
MASER AND OBSERVED BY FABRY- PEROT 
INTERFEROMETER, NOTING ACOUSTIC WAVE VELOCITY AND 
LINE BROADENING A65-15699 

STIMULATED COMBINATION LIGHT SCATTERING WITHIN AND 
CUTSIDE RESONATOR CAVITY BASED ON LASER 
DEVELOPMENT A65-16627 

STATISTICAL DISTRIBUTION OF ARRIVAL ANGLE, SPOT 
LOCATION, AMPLITUDE, ETC, OF LASER BEAM TRAVERSING 
TURBULENT ATMOSPHERE A65-24931 

LIGHT DIFFRACTION BY GRATING DUE TO FARADAY AND 
KERR EFFECT IN ELECTROMAGNETIC FIELD OF LASER 
BEAM A65-26582 
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LIGHT SOURCE 


MULT I CHANNEL PHOTOELECTRIC SPECTRUM ANALYZER WITH 
KBtR CELL GATING RECORDS SPECTRUM OF LASER LIGHT 
SCATTERED FROM SINGLE GIANT PULSE IN PLASMA 

A65— 28203 

MAGNETIC FIELD PROBE IN ELECTROMAGNETICALLY DRIVEN 
SHOCK TUBE AND COHERENT LIGHT IN IONIZING SHOCK 
NAVE PLASMA DIAGNOSTICS A65-29569 

FOG EFFECT ON RANGE OF LASER BASED COMMUNICATIONS 
SYSTEMS# PRIMARILY LIGHT ABSORPTION AND 
ATMOSPHERIC SCATTERING A65-32353 

LOW ANGLE SCATTERING AND INTERFEROGRAPHIC 
MEASUREMENTS USEO IN EVALUATING RUBY LASER RODS 

A65-33416 

RADIATION SCATTERING FACTOR DETERMINATION FOR RUBY 
LASER A65-36013 

LIGHT SCATTERING IN SEA WATER - FORWARD SCATTERING 
OF LASER BEAM IN SEA WATER AND FORTRAN PROGRAM 
SCATTERING CALCULATIONS 

AD-610126 N6 5-23316 

CONTINUOUS WAVE GAS LASER AND HIGH SPEED MOTION 
PICTURE CAMERA FOR DETECTION OF NEARLY 
CONTINUOUS SET OF LIGHT SCATTERING PHOTOGRAPHS 
FROM POLYETHYLENE POLYMER SAMPLE 

ONR-TR-77 N65-25399 

MOLECULAR SCATTERING OF LIGHT USING RUBY LASER 
SOURCE 

CEA-R-2375 N65-329B5 

MEASUREMENT OF LASER BEAM LIGHT SCATTERED BY 
ATMOSPHERE 

NASA— CR-67498 N65-36393 

INTERFERENCE EFFECTS AT THIN TRANSPARENT 
CYLINDRICAL GLASS FIBERS EXPOSED TO COHERENT LIGHT 
FROM HE- NE LASER A66-10368 

TWO-DIMENSIONAL LASER DEFLECTION USING FOURIER 
OPTICS A66-10897 

ANGULAR WIDTH AND INTENSITY OF LIGHT FROM TWO 
LASERS THAT CAUSE PLASMA TO OSCILLATE AND IN TURN 
ARE SCATTERED BY INDUCED FLUCTUATIONS 

A66-14328 

LOCAL ELECTRON TEMPERATURE AND ELECTRON DENSITY IN 
THETA PINCH MEASURED BY MEANS OF SCATTERING OF 
LASER BEAM A66-14334 

THOMSON SCATTERING MEASUREMENTS OF MAGNETIC 
ANNULAR SHOCK TUBE PLASMAS USING Q-SWITCHED RUBY 
LASER LIGHT BEAM A66-14707 

VARIATION OF SCATTERING CROSS SECTION WITH BEAM 
INTENSITY FOR RUBY LASER LIGHT ON ATOMIC HYDROGEN 

A66— 15864 

LASER-BEAM SCATTERING BY INDIVIDUALLY INTRODUCED 
CHARGED POLYSTYRENE SPHERICAL PARTICLES ANO 
DROPLETS OF NAPTHALENE AND WATER IN COMBINATION 

A66- 17473 

DIFFRACTION VELOCIMETER DETECTING AND MEASURING 
TRANSVERSE MOVEMENT OF SURFACE BY SENSING LIGHT 
BACKSCATTERED BY IT WHEN LASER ILLUMINATED 

A66— 18333 

BRILLOUIN SCATTERING OF LIGHT BY PHONONS ANO 
PHONON MASER IN DERIVATION OF CONSERVATION 
THEOREMS FROM BASIC EQUATIONS A66-18397 

APPARATUS FOR FLUORIDATION OF HYDROXYL AND OXYGEN 
CONTAMINATED FLUORIDE COMPOUNDS, OBTAINING 
OPTICALLY CLEAR CRYSTALS WITH NO TYNDALL 
SCATTERING FOR LASER APPLICATION 

A66-18488 

LOWER ATMOSPHERIC DENSITY MEASUREMENTS THROUGH 
LIGHT SCATTERING FROM Q-SPOILED RUBY LASER BEAM, 
USING OPTICAL RADAR DETECTOR A66-20398 

QUANTUM THEORY OF INTERACTION OF ELECTROMAGNETIC 
WAVES IN PLASMA CONSIDERED IN TERMS OF LIGHT- 
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LIGHT SCATTERING AND PLASMA-LASER BEAM INTERACTION 

A66-21173 

DIFFUSION OF LIGHT BY PLASMA ELECTRONS PRODUCED IN 
LABORATORY FOR VERY SMALL EFFECTIVE DIFFUSION AREA 

A66-21712 

SOVIET AND FOREIGN PAPERS ON PLASMA DIAGNOSTICS BY 
SCATTERING OF LASER BEAMS AT PLASMA ELECTRONS 

A66— 21990 

OPTICAL DIFFRACTION VELOCIMETER, USING 
BACKSCATTERED LASER LIGHT TO MEASURE RELATIVE 
VELOCITY BETWEEN LIGHT SOURCE AND SURFACE 

A66-22956 

LASER SCi TIERING BY BOUND CHARGED PARTICLES 

A66-23CSC 

EARTH ATMOSPHERE PROPERTIES INVESTIGATION BASED ON 

LASER BEAM BACKSCATTERING MEASUREMENTS 

NASA— CR-70177 N66-16967 

ELECTRON TEMPERATURE AND DENSITY MEASUREMENTS OF 
26 K JOULE THETA-PINCH BY LIGHT SCATTERING 
FROM COMBINED OSCILLATOR-AMPLIFIER LASER 
IPP-1/42 N66-21141 

LIGHT SOURCE 

CHROMIUM INDUCED LIGHT DISPERSION IN R LINES OF 
RUBY, NOTING REFRACTION SHIFT IN LASER SPECTRUM 

A65-20260 

CONTINUOUS OUTPUT GAS-PHASE LASERS AS SMALL 
BANDWIDTH SOURCES OF LIGHT FOR OPTICAL 
DIFFRACTOMETERS A65-22206 

GAS LASER AS LIGHT SOURCE FOR MACH ZEHNDER 
INTERFEROMETER AS COMPARED TO MERCURY VAPOR LAMP 

A65-22949 

INTERFEROMETER USING SMALL DIFFRACTION GRATING AND 
GAS LASER LIGHT SOURCE IN SCHLIEREN SYSTEM FOR 
FLUID MECHANICS RESEARCH A65-25332 

PINCH METHODS QF GAS DISCHARGE AS LIGHT SOURCE FOR 

CPTICAL PUMPING OF VARIOUS LASER MATERIALS 

N65-22742 

GASEOUS AND RUBY LASERS AS LIGHT SOURCES FOR 
PHOTOELASTICITY 

TEAM— 276 N65-29794 

MOLECULAR SCATTERING OF LIGHT USING RUBY LASER 

SOURCE 

CEA-R-2375 N65-32985 

REAL TIME, PROJECTION DISPLAY SYSTEM USING LASER 
LIGHT SOURCE 

Ul— 903600-1 N65-35989 

SOLID STATE LASERS - PROBLEMS OF CONTINUOUS 
STIMULATED EMISSION IN SOLIDS, MATERIALS, LIGHT 
SOURCES, COOLING, AND APPLICATIONS 

N65-36116 

ADVANTAGES' OF GAS LASERS AS LIGHT SOURCES IN 
AERODYNAMIC RESEARCH INTERFEROMETERS 

A66-16944 

CONVENTIONAL FLOW VISUALIZATION USING LASER LIGHT 
SOURCE 

AIAA PAPER 66-127 A66-17104 

REVIEW OF NONLINER PHENOMENA RELATIVE TO RESEARCH 

WITH INTENSE LIGHT SOURCES - LASERS 

REPT.-65GL94 N66-11935 

DEVELOPMENT OF SEMICONDUCTOR LIGHT SOURCES WITH 
RUBY LASERS AND ZINC-DOPED GA AS JUNCTION 
DIODES 

REPT.-6400-42-T N66-12450 

OPTICAL MARGINAL OSCILLATOR DEVELOPMENT IN 
RESEARCH TOWARD TUNABLE COHERENT LIGHT SOURCE 
REPT.-8071 N66-14034 

DYNAMIC STRESS CONCENTRATION USING PHOTOELASTICITY 
AND RUBY LASER LIGHT SOURCE 


LIGHT TRANSMISSION 


SUBJECT INOEX 


T LAM-285 N66-20850 

LIGHT TRANSMISSION 

LASER BEAM BEYONO-HORI ZON COMMUNICATION BY MEANS 
OF CLOUD ANO HAZE SCATTERING A65-19596 

VIGNETTING TEST FOR MIRROR TELESCOPE USING CW 
LASER A65-25826 

TRANSMISSION OF HIGH-POWER LASER LIGHT FOR 
DIELECTRIC TUBES ANO RODS A65-29164 

PHOTOGRAPHIC STUDY OF Q-SWITCHED LASER BEAM 
PROPAGATING OVER 10-MILE PATH A65-31044 

GREEN LASER LIGHT TRANSMISSION THROUGH WATER 
NOLT R-64- 179 N65-20605 

MULTIPLE LIGHT FILTER NARROWING EMISSION BANOS OF 
RUBY LASER WITH MULTIPLEX RESONATOR 

A66-12627 

MOLECULAR ANISOTROPY OF PROPAGATION OF INTENSE 
LIGHT BEAM, NOTING RAMAN AND BRILLOUIN EFFECTS 

A66-15106 

TRANSMISSION THROUGH TAPERED QUARTZ TUBE IN LASER 
NEAR FIELD A66-15481 

SECOND HARMONIC LIGHT GENERATED ON REFLECTION OF 
GIANT-PULSE LASER BEAM FROM SURFACE OF SILVER 
MIRROR A66-16072 

PHOTON TRAPPED WAVE EFFECT FOR DEVELOPING OPTICAL 
WAVEGUIDES IN WHICH OPTICAL BEAM CREATES WAVEGUIDE 
AS IT PROPAGATES A66-16662 

IRREGULAR BENDS AND LENS DISPLACEMENTS EFFECT ON 
WAVELENGTH AND MODES IN LASER WAVEGUIDE 

A66-23 103 

MODULATING OUTPUT OF SOLID-STATE LASERS 
D— 920259-12 N66-12814 

TRANSMISSION CHARACTERISTICS OF NEODYMIUM LASER 

N66-16812 

LIGHTING EQUIPMENT 

ADAPTABILITY OF LASERS TO SCHLIEREN SYSTEMS - 
PHOTOGRAPHIC LIGHTING SYSTEMS 

ARL-65- 139 N66-14801 

LIGHTNING 

COMBUSTION INSTABILITY, BALL LIGHTNING, SOLAR 
ACTIVITY, NOCTILUCENT CLOUDS, INTERSTELLAR 
COMMUNICATIONS, NEODYMIUM LASER, AND HYDROFOILS 

N65-34C75 

LINE SPECTRUM 

LINE WIDTHS AND INVERSION RATIOS OF IRON DOPEO 
RUTILE FOR SUITABILITY IN BROADBAND MASERS 

A65-19622 

LASER RADIATION ABSORBED ALONG SLANT PATHS, 
SPECTRAL LINE OVERLAPPING AND CENTER LINE SHIFT 
WITH PRESSURE VARIATION A66-17295 

PHOTOLUMINESCENCE LINE STRUCTURE OF ZINC SULFIDE 
AND CADMIUM SULFIDE CRYSTALS DOPED WITH RARE 
EARTHS - LASER MATERIALS N66-16741 

LIQUID 

IMMERSION LIQUIDS FOR HIGH ENERGY RUBY LASERS WITH 
MATCHING REFRACTIVE INDEXES TRANSPARENT AT RUBY 
PUMPING ANO LASING WAVELENGTHS A65-22625 

LASER RESEARCH IN U.S.S.R., COMBUSTION 
INSTABILITY IN LIQUID ROCKET AND AIR BREATHING 
PROPULSION, GAS DYNAMICS AND PROPERTIES AT HIGH 
TEMPERATURE, AND MORPHOLOGICAL FORMS IN POLYMERS 
AD-460286 N65-23836 

STIMULATED BRILLOUIN SCATTERING OF INTENSE LASER 
LIGHT WITH BUILD-UP OF COHERENT HYPERSONIC WAVES 
IN LIQUIDS 

NASA-CR-50214 N65-33710 

LIQUID INJECTION 

BUILDUP ANO CECAY TRANSIENT EFFECTS IN GAS LASERS 


DUE TO LIGHT ABSORPTION BY INSERTED LIQUID SAMPLES 

A65-15816 

LIQUID LASER 

BRILLOUIN SCATTERING IN LIQUIDS EXCITED BY HE- NE 
MASER ANO OBSERVED BY FABRY- PEROT 
INTERFEROMETER, NOTING ACOUSTIC WAVE VELOCITY AND 
LINE BROADENING A65-15699 

LASER ACTION IN RARE EARTH CHELATES, EMPHASIZING 
CHEMISTRY AND SPECTROSCOPIC PROPERTIES OF 
MATERIALS AND PROPERTIES OF LIQUID LASER 

A65-20074 

EMISSION SPECTRA OF TRIS AND TETRAKIS FORMS OF 
FOUR BETA-0 IKETONE EUROPIUM CHELATES STUOIED FOR 
LIQUID LASER APPLICATION A65-33308 

FOUR-LEVEL, GAS, LICUIO, SEMICONDUCTOR, AND RUBY 
LASERS 

RSIC-195 N65-24836 

HEAVY WATER USED AS LIQUID LASER SOLVENT FOR HIGH 

RADIANCE LIQUID LASER SYSTEMS AND RESEARCH IN 
OUTPUT BEAM DIVERGENCE, SPECTRAL NARROWING, AND 
THRESHOLDS FOR LASER ACTION 

AD-610714 N65-27886 

THEORETICAL OPTICAL RESONATOR FOR LASER WITH RARE 
EARTH LIQUIO SOLUTIONS AS ACTIVE COMPONENTS 

A66-2 1970 

EMISSION SPECTROSCOPY AND COORDINATION CHEMISTRY 
OF EUROPIUM CHELATE SOLUTIONS - CHELATE LASERS 
INVESTIGATED FOR EVALUATING POTENTIALITIES OF 
LIQUID LASERS 

TR— 65-0 52-1 1 N66-14177 

COORDINATION AND CHEMICAL EQUILIBRIUM IN CHELATE 

LASER MATERIALS N66-20730 

LIQUIO NITROGEN 

LASER ACTION IN ALLOYED GALLIUM ARSENIDE JUNCTION 
DIODE SUBMERGED IN LIQUIO NITROGEN 

A65-29198 


LITHIUM ALLOY 

CONTINUOUS OPTICAL SECOND-HARMONIC GENERATION 
USING ND/YAG LASER AND CRYSTAL OF SINGLE-DOMAIN 
LITHIUM NIOBATE A66-16378 

LITHIUM COMPOUND 

VELOCITY MATCHED SECONO HARMONIC GENERATION / SHG/ 
AND MIXING OBTAINED IN PIEZOELECTRIC LITHIUM 
NIOBATE CRYSTALS A65-19235 

LOAD FACTOR 

EFFECT OF LOAD MISMATCH ON LASER OUTPUT, 
DETERMINING NONLINEAR DEPENDENCE OF EQUIVALENT 
NEGATIVE CONDUCTANCE AS FUNCTION OF OSCILLATION 
AMPLITUDE IN LASER RESONATOR CAVITY 

A66-20435 


LOGIC CIRCUIT 

SEMICONDUCTOR LASER DIGITAL DEVICES FOR GENERAL 
PURPOSE LOGIC CIRCUITS BASED ON NONLINEAR 
INTERACTION OF INTENSE OPTICAL SIGNALS 

A65-19342 


LORAN C 

ATOMIC HYDROGEN MASER FOR TIME AND FREQUENCY 
MEASUREMENTS - TIME COMPARISONS ON MASERS WITH 
LORAN C N65-26678 

DIRECT FREQUENCY COMPARISON OF ATOMIC HYDROGEN 
MASERS IN DIFFERENT PLACES AND CONDITIONS BY 
SIMULTANEOUS MONITORING OF LORAN C SIGNALS 

A66-24145 

LORENTZ FORCE 

TRAVELING FIELDS IN INTERACTION OF IONIZED GASES 
WITH ELECTROMAGNETIC FIELD CURRENTS CHECKING 
LORENTZ FORCE AND MAGNETIC INDUCTION 

A66-1 2980 


LOWER ATMOSPHERE 

LOWER ATMOSPHERIC DENSITY MEASUREMENTS THROUGH 
LIGHT SCATTERING FROM Q-SPOILED RUBY LASER BEAM, 
USING OPTICAL RADAR DETECTOR A66-20398 
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MAGNETISM 


LOWER ATMOSPHERE ABSORPTION SPECTRUM STRUCTURE 
FROM 8512 TO 11600 A - NEODYMIUM LASER SPECTRUM 
NRL-6352 N66-17604 

LUNAR PHOTOGRAPH 

GEODETIC SATELLITE, CALIBRATION SATELLITE, LASER 
GEODESY, AIRBORNE GRAVITY METER, LUNAR MOTION 
AND GRAVITY, AND BALLOON-BORNE LUNAR PHOTOGRAPHS 
AFCRL— 65— 14 N65-22221 

LUNAR TOPOGRAPHY 

MOON SHAPE DETERMINED BY MEASURING DISTANCE FROM 
LUNAR SURFACE POINTS TO LUNAR CENTER OF MASS, 

USING OPTICAL LASER RADAR A66-22964 

M 

HACH-ZEHMOER INTERFEROMETER 

HE- NE GAS LASER APPLICATION TO SCHLIEREN 
PHOTOGRAPHY AND MACH- ZEHNDER INTERFEROMETRY IN 
AERODYNAMIC TESTING A65-22501 

GAS LASER AS LIGHT SOURCE FOR MACH ZEHNDER 
INTERFEROMETER AS COMPARED TO MERCURY VAPOR LAMP 

A65-22949 


INHOMOGENEOUS MAGNETIC FIELD BY SPECTROSCOPY 
NASA-CR-57464 N65-19863 

LASER MODULATION AT ATOMIC LEVEL - YTTRIUM- 
ALUMINUM GARNET EMISSION AND LASER EMISSION 
SHIFT WITH HOMOGENEOUS PULSED MAGNETIC FIELD 
NASA-CR— 57823 N65-21308 

HIGH POWER MERCURY LASER OPERATIONS IN KRYPTON AND 

ARGON AS FUNCTION OF MAGNETIC FIELD 

CPR-2 N65-22323 

LOW FREQUENCY MAGNETIC FIELD SENSOR - PROTON 
MASER ANTENNA DESIGN CONSTRUCTION AND 
PERFORMANCE 

RAOC-TR-64-567 N65-322 1 1 

HIGH POWER RELAXATION OSCILLATION IN MULTILEVEL 
SOLID STATE RUBY MASER DUE TO MAGNETIC FIELD 
MODULATION A66-13327 

DESIGN AND OPERATION OF HELIUM-NEON LASER NOTING 
RADIATION, FREQUENCY STRUCTURE, POWER DENSITY, 
EXTERNAL MAGNETIC FIELD EFFECT, APPLICATION, ETC 

A66-22980 


NEON-HELIUM GAS LASER APPLICATION TO SCHLIEREN 
PHOTOGRAPHY AND MACH- ZEHNDER INTERFEROMETRY 
FOR USE IN AERODYNAMIC TESTING N65-21372 

MACH- ZEHNDER LASER INTERFEROMETER AS DIAGNOSTIC 
TOOL IN SHOCK TUBE EXPERIMENTS A66-23352 

MACHINING 

INDUSTRIAL APPLICATION OF RUBY ANO NEODYMIUM 
LASERS INCLUDE SUPERHARO MATERIAL MACHINING ANO 
METALLURGY A65-18120 

LASER BEAM MACHINING ANO DRILLING TECHNIQUES FOR 
USE ON ANY MATERIAL REGARDLESS OF THERMAL 
PROPERTIES A65-25373 

LASERS FOR MACHINING AND WELDING, NOTING 
PARTICULARLY HE- NE PULSED LASER 

A65-30540 

MICROMACHINING WITH PULSED HELIUM-NEON GAS LASER, 
NOTING EXPERIMENTAL TECHNIQUES, OPERATION AND 
APPLICATION A66-19734 

MAGNESIUM FLUORIDE 

CRYSTAL GROWTH, LATTICE CONSTANT, AND DENSITY OF 
MAGNESIUM POTASSIUM FLUORIOE AND BARIUM 
ZIRCONATE 

AD-623511 N66— 14467 

MAGNETIC COIL 

MULTICOIL SUPERCONDUCTING MAGNETS FOR BROADBAND 
TRAVELING WAVE MASERS 

NASA— CR— 386 *N66-18174 

MAGNETIC CONTROL 

TRAVELING WAVE MASER EMPLOYING MAGNETIC STAGGER 
TUNING IN SMALL COMPACT SUPERCONDUCTING MAGNET 
ACHIEVES TRADING EXCESS ELECTRONIC GAIN FOR 
BANDWIDTH A65- 29196 


MAGNETIC FIELD INTENSITY 

INTENSITY OF POLARIZED LIGHT TRANSMITTED THROUGH 
LASER AMPLIFIER ANC LINEAR POLARIZER, AS FUNCTION 
CF AXIAL MAGNETIC FIELD STRENGTH 

A66-17292 

DEPENDENCE OF EMISSION INTENSITY OF GAS LASER ON 
LONGITUDINAL ANO TRANSVERSE MAGNETIC FIELDS, USING 
SIMPLIFIED MODEL A66-24885 

MAGNETIC MATERIAL 

WIDE TUNING RANGE L-BAND TRAVELING WAVE MASER 
NOTING SLOW WAVE STRUCTURE AND ISOLATOR MATERIAL 

A66-12441 

RESONATOR MADE OF MAGNETIC MATERIALS FOR TUNING 
MOLECULAR GENERATOR BY ZEEMAN MODULATION 

A66-20792 

MAGNETIC PUMPING 

LASER RESEARCH ACTIVITIES IN CHINESE PEOPLES 
REPUBLIC - FORMATION OF MICROWAVE MASER BY 
LASER PUMPING, AND FORMATION TIME OF GAS LASER 
OSCILLATIONS 

JPRS-33323 N66-15048 

FORMATION OF MICROWAVE MASER BY PUMPING OF LOW 
TEMPERATURE RUBY LASER N66- 15049 

MAGNETIC RESONANCE 

MICROWAVE PROPERTIES PARTICULARLY LINEWIGTH AND 
MAGNETIC ANISOTROPY IN CALCIUM-VANADIUM BISMUTH 
GARNET, NOTING TWM ISOLATOR A65-24964 

INERTIAL SENSORS REVIEWING RING LASER, 
ELECTROSTATIC FLUID SPHERE, MAGNETIC RESONANCE, 
SUPERCONDUCTIVITY GYROSCOPE, RELATIVISTIC ROTATING 
TENSOR, VORTEX RATE AND QUANTUM MECHANICAL EFFECT 
SENSING 

AIAA PAPER 65-401 A65-29669 


MAGNETIC DISPERSION 

DISPERSION EFFECTS IN LASER AMPLIFIERS 

AFOSR— 65— 2211 N66-16411 

MAGNETIC EFFECT 

MODEL FOR BEHAVIOR OF OPTICAL MASER IN STATIC 
MAGNETIC FIELD OF ARBITRARY STRENGTH IN Z 
DIRECTION AND IN ELECTROMAGNETIC FIELD COMPOSED OF 
TRAVELING WAVES A66-13135 

MAGNETIC FIELD 

OUTPUT OF SINGLE MODE GAS LASER IN AXIAL MAGNETIC 
FIELD STUDIED FOR INCREASE IN FREQUENCY STABILITY 

A65-26954 

EQUATIONS DESCRIBING HEAT FREQUENCY VARIATION AND 
MODE COMPETITION IN GASEOUS LASER OPERATED IN 
MAGNETIC FIELD PARALLEL TO LASER AXIS 

A65- 30303 

RUBY LASER MODULATION AT ATOMIC LEVEL - FREQUENCY 
SHIFT MEASUREMENT OF LASER EMISSION UNDER 


QUANTUM RF PHYSICS TEXT COVERING MAGNETIC 
RESONANCE THEORY, ELECTRON PARAMAGNETIC RESONANCE, 
NUCLEAR MAGNETIC RESONANCES, TWC- ANC THREE-LEVEL 
MASERS, RF GAS SPECTROSCOPY AND AMMONIA 
OSCILLATOR A66-10954 

MAGNETIC SIGNAL 

GAIN SATURATION OF RUBY MASER BY NEARBY 
INTERFERING SIGNAL DERIVED FROM MOTION EQUATION OF 
DENSITY MATRIX A66-19933 

MAGNETISM 

SOLID STATE DEVICE, LASER, MATERIALS, BAND 
STRUCTURE AND SPECTROSCOPY OF SOLIDS, AND 
MAGNETISM AND RESONANCE RESEARCH 

ESD—TDR— 64-560 N65-16944 

LASER, MATERIALS, AND SOLID STATE RESEARCH, BAND 
STRUCTURE AND SOLIDS SPECTROGRAPHY, AND 
MAGNETISM ANC RESONANCE 

ESD-TCR-64-349 N65-19816 
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MAGNETO-OPTIC 


SUBJECT INDEX 


SOLID STATE RESEARCH REPORT INCLUDING SOLID STATE 
DEVICES* LASERS* MATERIALS, BAND STRUCTURE, 
MAGNETISM AND RESONANCE, AND SPECTROSCOPY OF 
SOLIDS 

ESD-TDR— 65-31 N65-25537 

MAGNETO-OPTIC 

HELIUM-NEON GAS LASER AS LIGHT SOURCE FOR MAGNETO- 
OPTICAL APPARATUS - KERR MAGNETO-OPTICAL EFFECT 
OF FERROMAGNETIC IRON-NICKEL THIN FILM 

N65-26766 

MAGNETOHYDRODYNAMIC GENERATOR 

SUPERCONDUCTORS APPLIED TO MAGNETS, LASERS AND 
MHD POWER GENERATION A66-20674 

NAGNETOPLASMA 

MAGNETIC FIELD PROBE IN ELECTROMAGNET ICALLY DRIVEN 
SHOCK TUBE AND COHERENT LIGHT IN IONIZING SHOCK 
NAVE PLASMA DIAGNOSTICS A65-29569 

MAMMAL 

RETINAL VASCULATURE OF RABBIT AND MONKEY AS 
AFFECTED BY LASER IRRADIATION PROXIMITY OF 
PIGMENT EPITHELIUM, BLOOD FLOW, AND AMOUNT OF 
REDUCED HEMOGLOBIN A66-80470 

MANNED SPACE FLIGHT 

GIANT RADIO TELESCOPE TO DETECT EXTRATERRESTRIAL 
RADIATION, RAMAN SCATTERING LASERS, FORECASTING 
SOLAR FLARES FOR MANNED SPACE FLIGHT, VOSKHOD 
II LIFE SUPPORT, AND ALUMINUM NITRIDE FILMS 

N65-32675 

MANUFACTURING 

LASER APPLICATION IN MEOICINE, MANUFACTURING, 
SPECTROSCOPY, OPTICS AND COMMUNICATIONS 

A65-31882 

MARS /PLANET/ 

LECTURE MANUSCRIPTS ON HIGH ALTITUDE EXPLOSIONS, 
BIOLOGICAL EXPLORATION OF MARS, MASERS AND 
LASERS, PLANETARY ATMOSPHERES, RELATIVITY 
THEORY, ELEMENT ABUNDANCE, AND SOLAR PARTICLES 

N65-31360 

MARS SPACECRAFT 

SPACE COMMUNICATION REQUIREMENTS USING LASERS AND 
MICROWAVES IN MANNED MARS FLIGHTS 

AIAA PAPER 65-324 A65-30519 

MASER OUTPUT 

SPECTRAL LINE SHAPE FOR FABRY- PEROT MASER USING 
VARIOUS OSCILLATION MODES A65-14113 

SELF-PULSED MODULATION MODE STABILIZATION OF TWO- 
LEVEL MASER BY AMPLITUDE CONTROL AND NEGATIVE 
FEEDBACK A65-14144 

TRANSITION PROCESSES OF OSCILLATION AMPLITUDE 
FORMATION IN RF THREE-LEVEL MASERS 

A65-I5460 

THRESHOLD CONDITIONS FOR CONTINUOUS SELF-SUSTAINED 
OSCILLATIONS PRODUCED BY REGENERATIVE RUBIDIUM GAS 
MASER A65-17659 

THERMAL AND SHOT NOISE EFFECTS ON AMPLITUDE AND 
FREQUENCY OSCILLATIONS OF MOLECULAR BEAM MASER 

A65-19682 

IMPROVED MASER PERFORMANCE THROUGH GAIN STABILITY 
IF PUMP FLUCTUATIONS ARE KEPT TO MINIMUM BY 
ELIMINATION OF TWO OF FOUR VARIABLES 

A65-21324 

SELF-SUSTAINED OSCILLATION OBTAINED IN OPTICALLY 
PUMPED RUBIDIUM MASER OPERATING AT TRANSITION 
FREQUENCY OF 6B35 MC A65-21873 

MASER PEAK PULSE CHARACTERISTICS DURING 
INSTANTANEOUS SWITCHING OF INTERFEROMETER WHEN 
LOSS FACTOR RAPIDLY DECREASES A65-23004 

SOLID STATE MICROWAVE MASER ACTION AT 77.4 DEGREES 
K WITH BROADBAND ING TECHNIQUE APPLIED TG INCREASE 
GAIN-BANDWIDTH PRODUCT, EXAMINING RUBY MATERIAL 
AND HIGH Q MICROWAVE CAVITIES A65-23155 


CHROMIUM-DOPED RUTILE MASER INVERSION RATIO CROSS 
RELAXATION EFFECT OPERATING AT LIQUID NITROGEN 
TEMPERATURES A65-23385 

SELF-PULSED MODULATION MODE STABILIZATION OF TWO- 
LEVEL MASER BY AMPLITUDE CONTROL AND NEGATIVE 
FEEDBACK A65-24019 

BEAM MASER EXCITATION PARAMETER CALCULATIONS 
INCLUDING COLLISION IN BEAM EFFECTS AND COMPARISON 

WITH MOLECULAR FORMALDEHYOE A65-24825 

SPECTRAL LINE SHAPE FOR FABRY- PEROT MASER USING 
VARIOUS OSCILLATION MOOES A65-24933 

PUMP FREQUENCY OF 30 GIGACYCLES USING HARMONIC 
CROSS RELAXATION ON CHROMIUM DOPED RUTILE TO 
OBTAIN POPULATION INVERSION AT 40 GIGACYCLE 
SIGNAL FREQUENCY A65-25873 

ATOMIC HYDROGEN MASER FOR MEASURING RF AND 
MICROWAVE SPECTRAL LINES DISCUSSING THRESHOLD, 
RELAXATION, FREQUENCY STABILITY AND HYPERFINE 
STRUCTURE A65-26934 

MASER AND LASER PROPERTIES INCLUDING RADIATION 
FIELD AND MASER MEDIA, NOTING MOLECULAR 
AMPLIFICATION CENTERS AND ENGINEERING PROBLEMS 

A65-26935 

TRANSITION PROCESSES OF OSCILLATION AMPLITUDE 
FORMATION IN RF THREE-LEVEL MASERS 

A65-28556 

HYDROGEN MASER RESETT ABIL ITY VERIFYING BY 
MEASURING MASER OUTPUT FREQUENCY AGAINST HYDROGEN 
PRESSURE, CONSIDERING EXCHANGE COLLISION AND WALL 
INTERACTIONS A65-291I9 

QUANTUM MECHANICS OF SIGNALS AND NOISE IN 
ATTENUATORS AND MASER AMPLIFIERS, RELATING 
EXPECTATION VALUES AND THERMAL STATE OF SYSTEM 

A65-30510 

NOISE OUTPUT AND NOISE FACTOR OF OVERLOADED MASER 
AMPLIFIERS STUDIED AS FUNCTION OF SMALL-SIGNAL 
GAIN VS ACTUAL GAIN A65-31032 

RAO 1 0 STATION FACILITIES AT RAISTING, WEST 
GERMANY NOTING SATELLITE COMMUNICATION, MASER 
RECEIVING SYSTEM, PARABOLIC ANTENNAS, ETC 

A65-35195 

OPTICAL MASER OUTPUT POWER AFFECTED BY GAS MIXTURE 
AND PRESSURE, RESONATOR GEOMETRY, ANO MIRROR 
REFLECTIVITY FOR PLASMA RESEARCH 

N65-23495 

ALUMINUM NITRATE POWDER MASER DOPED WITH FERRIC 
IONS OPERATION IN X-BAND WITHOUT EXTERNAL DC 
MAGNETIC FIELD A66-1I374 

EMISSION SPECTRUM OF RUBY MASER CALCULATED, USING 
DYNAMICS OF TWO-LEVEL SYSTEMS A66-I6541 

DIRECT FREQUENCY COMPARISON OF ATOMIC HYDROGEN 
MASERS IN DIFFERENT PLACES AND CONDITIONS BY 
SIMULTANEOUS MONITORING OF LORAN C SIGNALS 

A66-24145 

LASER RESEARCH ACTIVITIES IN CHINESE PEOPLES 
REPUBLIC - FORMATION OF MICROWAVE MASER BY 
LASER PUMPING, AND FORMATION TIME OF GAS LASER 
CSC ILLATIONS 

JPRS-33323 N66-15048 

FORMATION OF MICROWAVE MASER BY PUMPING OF LOW 
TEMPERATURE RUBY LASER N66-15C49 

MILLIMETER ANO SUBMILLIMETER MASER DEVICES - IRON- 

COPED MASER AMPLIFIER, PUSH-PULL RUTILE MASER, 

AND X-eANO ZERO FIELD MASERS 

REPT.-490H N66-16210 

COMPARISON OF HYDROGEN MASER ANO OF CESIUM BEAM 
TUBE FREQUENCY STANDARD 

NAS A— TN-D-3292 N66-21698 
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SUBJECT INDEX 


METAL COMPOUND 


MASER RESONATOR 

MASER AMPLIFIER WITH COUPLED ACTIVE RESONATORS 
OPERATING AT 21 CM WAVELENGTH, NOTING ADVANTAGE 
OVER PASSIVE INPUT CIRCUIT A65-14136 

QUANTUM ACTIVE PARAMAGNETIC AMPLIFIER IN FORM OF 
SERIES-COUP LEO RESONATORS, NOTING BANDWIDTH 
DEPENDENCE ON RESONATOR NUMBER AND DECOUPLING 
INDEPENDENCE A65-14137 

NORMAL BOLTZMANN DISTRIBUTION INVERSION IN 
MOLECULAR BEAM TO OBTAIN EXCESS UPPER ENERGY 
LEVEL POPULATION FOR MASER OSCILLATION 

A6 5— 15801 

SELF-CONSISTENT FIELD ANALYSIS FOR FIELD 
DISTRIBUTIONS OF RESONANT MODES IN SPHERICAL 
MIRROR FABRY- PEROT RESONATOR A6S-16566 

MASER AMPLIFIER WITH COUPLED ACTIVE RESONATORS 
OPERATING AT 21 CM WAVELENGTH, NOTING ADVANTAGE 
OVBl PASSIVE INPUT CIRCUIT A65-24011 

QUANTUM ACTIVE PARAMAGNETIC AMPLIFIER IN FORM OF 

SERIES-COUPLED RESONATORS, NOTING BANDWIDTH 
DEPENDENCE ON RESONATOR NUMBER AND DECOUPLING 
INDEPENDENCE A65-24012 

HYDROGEN MASER CONSTRUCTION AND OPERATION DESIGN 
PRINCIPLES EMPHASIZING MICROWAVE CAVITY, LOW 
MAGNETIC FIELD, HYDROGEN STORAGE AND MASER TUNING 
TECHNIQUES A65-24309 

DIFFRACTION LOSSES, PHASE SHIFTS AND FIELD 
DISTRIBUTION FUNCTIONS FOR TWO LOWEST-ORDER MODES 
ON INTERFEROMETER-TYPE MASER RESONATORS WITH 
CIRCULAR MIRRORS A65-24911 

REFLECTION COEFFICIENT OF CAVITY TUBING AS 
EXPLANATION FOR POWER LEVEL OF HELIUM-NEON IR 
FABRY- PEROT INTERFEROMETER A65-30342 

MICROWAVE OR LASER RESONATOR WITH FLAT-ROOF MIRROR 
HAS VERY SMALL DIFFRACTION LOSSES AND IS 
INSENSITIVE TO MISALIGNMENT WHEN ROOF ANGLE IS 
VERY SMALL A65-34606 

MASER WITH TWO SERIES RESONATORS 

N65- 13904 

PARAMETER OF EXCITATION OF MOLECULAR BEAM TYPE 
MASER RESONATOR N65-27253 

OSCILLATION OF MASER WITH SINUSOIDAL DISTRIBUTION 
OF RESONATOR FIELD ALONG AXIS OF MOLECULAR MOTION 

A66— 1 1 843 

TWO-FREQUENCY VOLUME RESONATOR WITH INDEPENDENT 
TUNING WITHIN WIOE FREQUENCY BAND 

A66-18916 

RESONATOR MADE OF MAGNETIC MATERIALS FOR TUNING 
MOLECULAR GENERATOR BY ZEEMAN MODULATION 

A66-20792 

GAIN BANDWIDTH AND STABILITY OF SOLID STATE 

MULT I CAVITY MASERS A66-22765 

MATERIAL TESTING 

CHEMICAL AND PHYSICAL ASPECTS OF LASERS AND LASER 
MATERIALS WITH REGARD TO TESTING AND SPECIFICATION 

REQUIREMENTS A65-14621 

LASER APPLICATION IN CHEMICAL COMPOSITION ANALYSIS 

OF MATERIAL BY SPECTROSCOPIC TECHNIQUE, 

CONSIDERING ORGANIC SUBSTANCE AND PLASMA 

A6 5-2 0004 

MATERIAL TESTING FOR GAS LASER OSCILLATOR AND 
SOLID STATE CHELATE LASER - OPTICAL RADARS 
RADC-TR— 64-526 N66-12B38 

MATERIALS SCIENCE 

RAMAN LASER MATERIALS SELECTION, EMPHASIZING 
FREQUENCY SHIFTS AND EXCITATION POWER THRESHOLD 

A66-23A77 

N ASA PROGRAM OF ADVANCED SPACE RESEARCH AND 
TECHNOLOGY - PLANETARY EXPLORATION, ENERGY 


CONVERSION, MATERIALS SCIENCE, AND LASERS 

N66— 12404 

SOLID STATE DEVICES, LASERS, AND MATERIALS SCIENCE 
ABSTRACTS - ANNOTATED BIBLIOGRAPHY 
ESD-TDR-65-318 N66-16745 

MATHEMATICAL MODEL 

MODEL DESCRIPTION AND MATHEMATICAL FORMULATION FOR 
SPIKE PULSING PHENOMENON OBSERVED IN OPTICALLY 
PUMPED THREE-LEVEL LASERS A65-27607 

GAS LASERS - LEVEL POPULATION DEPENDENCES, LASER 
POWER OUTPUT, METASTABLE DENSITY MEASUREMENTS, 

AND PARAMETER CHANGE EFFECT ON MATHEMATICAL 
nCDEL Of LASER SYSTFM 

N65-20002 

MATRIX ALGEBRA 

OPTIMUM LASER CAVITY STRUCTURES USING MATRIX 
CALCULATIONS BASED ON GEOMETRICAL OPTICS 
APPROXIMATION A65-23846 

MAXWELL EQUATION 

MAXWELL EQUATIONS AS MATHEMATICAL MODELS FOR 
SOLUTION OF DIFFRACTION IMAGING THEORY OF 
COHERENT MONOCHROMATIC LIGHT IN MICROSCOPY 

N65-23494 

SECOND HARMONIC LIGHT GENERATION, STRESSING 
SATURATION EFFECTS OCCURRING AT HIGH LASER POWER 
LEVELS, SOLVING NONLINEAR COUPLED MAXWELL 
EQUATIONS A66— 1 1443 

MEASURING APPARATUS 

PULSE ENERGY AND POWER OF LASERS UNDER CONTINUOUS 
OPERATING CONDITIONS MEASURED, USING CALORIMETERS, 
PHOTOELECTRIC EFFECT OF RADIATION, ETC 

A66-13205 

MEASURING DEVICE FOR PULSED LASER OUTPUT POWER 
USING BOLOMETER, AMPLIFIER AND OSCILLOSCOPE 

A66-13888 

LASER PROPERTIES RELEVANT TO MEASUREMENT OF 
PHYSICAL PARAMETERS - MAPPING VIBRATING SURFACE, 
FREQUENCY RESPONSE OF TRANSDUCER, SENSITIVE 
LEVEL, PRESSURE DETERMINATION, AND HOLOGRAMS 
NASA— CR— 68235 N66-12860 

FRINGE COUNTING MICHELSON INTERFEROMETER USING 
HELIUM-NEON GAS LASER FOR INDUSTRIAL LENGTH 
MEASUREMENT 

SCL-DC-65-92 N66-20322 

MERCURY /METAL/ 

INTERACTION OF LIGHT PULSE FROM RUBY LASER WITH 
MERCURY SURFACE, OBSERVING MECHANICAL IMPACT 
BELIEVED TO BE RAPID VAPORIZATION PROCESS 

A66-14373 

MERCURY LIGHT 

GAS LASER AS LIGHT SOURCE FOR MACH ZEHNDER 
INTERFEROMETER AS COMPARED TO MERCURY VAPOR LAMP 

A65-22949 

MERCURY VAPOR 

TIME-VARIATION AND SPONTANEOUS EMISSION FROM HE- 
HG DISCHARGE OF 61A9 ANGSTROM LASER TRANSITION 

A65-31451 

SODIUM-MERCURY METAL VAPOR LASER 

SP/PH/65-15 N65-33995 

METAL 

LASER BEAM INTERACTION WITH METAL FORM OF 
THERMAL, MULTIPLE PHOTON AND ELECTRIC FIELD EFFECT 

A65-27427 

IONIZATION UNDER LASER ACTION EXTENDED TO METALS 
AND DIELECTRICS, NOTING INFLUENCE ON THRESHOLDS 

A66-17C65 

METAL COMPOUNO 

PHOTOCHEMICAL BEHAVIOR OF METAL PHTHALOCYANINES 
IN PRODUCING GIANT PULSES FROM RUBY LASER 

N65-23435 
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METAL FILM 


SUBJECT INOEX 


METAL FILM 

STANDING WAVES IN LASER RESONATORS VERIFIED BY 
PLACING THIN METALLIC FILMS BETWEEN EXTERNAL 
MIRRORS OF PULSED NEODYMIUM LASER 

A66-22893 


METAL JOINT 

LASER WELDING TECHNIQUE EXAMINING JOINT DESIGN, 
WELDABLE MATERIALS AND COSTS A65-32798 

LASER WELDING EVALUATED WITH REGARD TO PERFORMANCE 
AND PRODUCTION APPLICATION A66-14692 


METAL OXIDE 

GROWTH OF CUBIC PEROVSKITE CRYSTALS AS SYMMETRIC 
HOSTS FOR LASER DOPANT IONS 

SRCR-65-9 N66-16824 


NASA— CR— 7 1397 


N66-2 1657 


METEOROLOGY 

EVALUATION OF MASER-EQUIPPED WEATHER RADAR SET AND 
AREA PRECIPITATION MEASUREMENT INDICATOR - 
METEOROLOGICAL SENSING DEVICE - ELECTRONICS 
CPR-! N66-14191 


MASER EQUIPPED WEATHER RADAR AND PRECIPITATION 
MEASUREMENT INDICATOR 

CPR-2 N66— 19957 


ABSORPTION OATA FOR METHANE AND ETHANE, USING HE- 
NE TUNED LASER SPECTROSCOPY A65-20064 

HE- NE LASER IR RADIATION EMISSION ATTENUATED BY 
ATMOSPHERIC METHANE A66-23090 


METAL SURFACE 

BACKGROUND GAS PRESSURE EFFECT ON LASER INDUCED 
ELECTRON EMISSION FROM ZINC AND TANTALUM SURFACES 

A65-1 5838 


POWER AND PATH LENGTH EFFECTS ON STIMULATED RAMAN 
SPECTRA IN METHANE AND HYDROGEN STUDIES USING 
GIANT PULSED LASER N66-2C037 


TIME CORRELATION BETWEEN LASER PULSES AND LASER- 
INDUCED ELECTRON EMISSION FROM METALLIC SURFACES 

A65-34616 


GAS LASER OUTPUT AND THRESHOLD IN POPULATION 
INVERSION FROM PHOTODISSOCIATION OF METHYL IODIDE 
AND FLUORO IODO METHYLIOYNE A66-16771 


ENERGY AND INTENSITY OF IONS EMITTED BY METAL 
TARGET AS FUNCTION OF CHARACTERISTICS OF LASER AND 
NATURE OF METAL A66-15109 

REPLICA TECHNIQUES AND ELECTRON AND OPTICAL 
MICROSCOPY TO STUDY LASER IRRAOI ATED METAL 
SURFACES A66-18393 

ELECTRON AND ION EMISSION FROM PULSED RUBY LASER 
ILLUMINATED METALLIC SURFACE INTO VACUUM, 
DETERMINING APPLICATION TO PULSED ION THRUSTOR 
AIAA PAPER 66-230 A66-21453 

METAL VAPOR 

SODIUM-MERCURY METAL VAPOR LASER 

SP/PH/65-15 N65-33995 

METAL WORKING 

LASER AS THERMAL TOOL IN METAL WORKING PROCESSES 
EXAMINING PHASE TRANSFORMATION A65-20005 

PROPERTIES OF LASERS AND APPLICATION TO 
SCIENTIFIC INSTRUMENTATION, COMMUNICATIONS, 
BIOLOGY, PRECISION MEASUREMENTS, METAL WORKING, 

AND MISCELLANEOUS AREAS 

AFCRL-64-914 N65-16002 

METALLIC PLASMA 

DENSITY, TEMPERATURE ANO SPEED OF EXPANSION OF 
PLASMA CLOUD PRODUCED BY IMPACT OF RUBY LASER BEAM 

ON ALUMINUM STRIP A65-29558 

METALLIC PLASMA TUBE FOR ION LASERS ALLOWS THEM TO 

RUN AT HIGHER CURRENT DENSITIES THAN WITH CERAMIC 
TUBES A66-U373 


METHYLENE BLUE 

LASER POWER DENSITY MEASURED WITH REDUCED 
ABSORPTION OF LIGHT BY METHYLENE BLUE, USING HE- 
NE- CW LASER A65-31455 


FLASH PHOTOLYSIS APPARATUS FOR STUDYING SHORT 
LIVEC CHEMICAL INTERMEDIATES FROM METHYLENE BLUE 
PSL— 102 N66— 21833 


METROLOGY 

SIMPLE SINGLE MODE 
IS SUFFICIENT FOR 


HELIUM-NEON LASER WHOSE OUTPUT 
INTERFEROMETRIC METROLOGY 

A65-22621 


MICA 

MICA OPTICAL INTERFERENCE 
LASER FREQUENCIES 
AD-466027 


FILTERS FOR SELECTED 

N65-28608 


MICHELSON INTERFEROMETER 

REFRACTIVE INDEX OF SOLID DETERMINED, USING FAR 
IR MICHELSON INTERFEROMETER ILLUMINATED WITH 
RADIATION FROM CN MASER A65-24683 


FRINGE COUNTING MICHELSON INTERFEROMETER USING 
HELIUM-NEON GAS LASER FOR INDUSTRIAL LENGTH 
MEASUREMENT 

SCI -DC— 65— 9 2 N66-20322 


MICROCIRCUIT 

TRIMMING MICROCIRCUIT ELEMENTS LIKE EVAPORATED 
THIN-FILM AND SILK-SCREENED CERMET-FILM RESISTORS 
ATTEMPTED WITH CW AND PULSED LASERS 


AAA-14562 


METALLURGY 

ELECTRON BEAM MELTING HEAT SOURCE IN VACUUM 
METALLURGY, AND RUBY ANO NEODYMIUM GLASS LASERS 
FOR INDUSTRY N65-23723 


MICROMINIATURIZED ELECTRONIC EQUIPMENT 

MICROMINIATURIZED ELECTRONIC LASER RANGE COUNTER 
SCLIO STATE DEVICE 
FCnM— 2543 


N A A— 15212 


LASER WELDING EVALUATED WITH REGARD TO PERFORMANCE 
AND PRODUCTION APPLICATION A66-14692 

METASTABLE ATOM 

TIME RESOLVED SPECTROSCOPY OF MERCURY-HELIUM 
DISCHARGE AND 6150 ANGSTROM LASER OSCILLATION, 
EXAMINING METASTABLE ATOM STATE 

A65-33518 


FLARE IMAGES ROLE IN SELF-DESTRUCTION OF LENS IN 
STRONG LASER BEAM A65-32228 

MAXWELL EQUATIONS AS MATHEMATICAL MODELS FOR 
SOLUTION OF DIFFRACTION IMAGING THEORY OF 
COHERENT MONOCHROMATIC LIGHT IN MICROSCOPY 

N65-23494 


DEGREE OF EXCITATION OF METASTABLE STATE 
DETERMINED, USING LUMINESCENCE SATURATION 
PHENOMENON, CALCULATING POPULATION OF WORKING 
LEVEL OF LASER SUBSTANCE A66-22027 

METEOROID 

METEOROID SIMULATION USING LASERS 

NASA-TM-X-53 122 N65-17872 

METEOROLOGICAL PROBE 

SENSING OF METEOROLOGICAL VARIABLES BY LASER 
PROBE TECHNIQUES 


DEVICES OBTAINING INFORMATION FROM MODULATED LASER 
BEAMS INCLUDING PHCTCEMI SS IVE DETECTORS AND SOLID 
STATE PHOTODETECTORS A65-23964 

CPTICAL HETERODYNE CETECT ION OF MICROWAVE 
MOOULATED LIGHT USING TWO SEPARATE LASERS 
EDL-M779 N65-16777 

RADIOMETER MASERS, MICROWAVE GENERATION, 

BIOLOGICAL ASPECTS OF MICROWAVES, POLYMERIZATION 
AND OPTIMAL CONTROL 
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SUBJECT INDEX 


MINORITY CARRIER 


AD-455792 N65-18884 

MICROWAVE RESEARCH ON ACOUSTIC WAVE AMPLIFICATIONS 
AND GEOMETRICAL OPTICS* OPTICAL MASERS* 
ELECTRON-PHONON INTERACTIONS, AND RAMAN 
SCATTERING FROM BIREFRINGEKT CRYSTALS 
ML-1277 N65-20038 

ZERO FIELD X-BAND MASER DESIGN FOR MICROWAVE 
QUANTUM AMPLIFIERS - MILLIMETER AND 
SUBMILLIMETER WAVE DEVICES 

REPT •— 490F N65— 25851 

LINEAR BEAM AND MICROWAVE POWER GENERATION - BEAM- 

CIRCUIT INTERACTION* BASIC v I RCiJI TSi BEAM-PLASMA 
AMPLIFIER* AND LASER-STIMULATED THERMIONIC 
EMISSION 

RADC—TR— 65-22 N65-27099 

MICROWAVE ANTENNA 

OPTICAL SIMULATION OF MICROWAVE ANTENNAS WITHOUT 
DIRECT FREQUENCY SCALING* OBTAINING AMPLITUDE 
DISTRIBUTION OF LASER RADIATION FIELDS 

A65— 29418 

MICROWAVE ANTENNA SIMULATION AT OPTICAL FREQUENCY* 

USING NEON-HELIUM CONTINUOUS GAS LASER 

A66-22539 

MICROWAVE APPARATUS 

LIFE SUPPORT SYSTEM* FLUID AMPLIFICATION, 

SPALLING* COMMUNICATIONS SATELLITE, MICROWAVE 
APPARATUS* HIGH STRENGTH STEEL, TRACERS, LASERS, 
ATMOSPHERIC TURBULENCE, AND RESONANCE 
AD-611432 N65-22732 

MICROWAVE MODELS OF OPTICAL RESONATORS - LASER OR 
MICROWAVE RESONATOR WITH FLAT ROOF MIRRORS - 
OPEN LASER RESONATORS RESEARCH 

AFCRL-65-568 N65-34155 

ELECTRONICS METHODS USED IN LASER TECHNOLOGY AND 
VICE VERSA, EMPHASIZING MICROWAVE PHOTOELECTRONIC 
DEVICES* SELF-CONSISTENT GAS DISCHARGES AT OPTICAL 
FREQUENCIES, ETC A66-20434 

MICROWAVE ATTENUATION 

SIGNAL VELOCITY OF MASERS, AND MICROWAVE PHONON 
ATTENUATION ANO PULSED HEAT RADIATION IN SINGLE 
CRYSTAL SEMICONDUCTORS 

REPT .-8 N65— 36734 

MICROWAVE CIRCUIT 

HIGH SENSITIVITY FAST-RESPONSE LASER DETECTION 
SYSTEM, DESCRIBING MICROWAVE RESPONSE 
PHOTOELECTRIC DETECTOR WITH AMPLIFICATION AND 
MIXING FUNCTIONS A66-22046 

MICROWAVE FREQUENCY 

MICROWAVE AMPLIFICATION ACHIEVED IN SILICON OIODE 
EXHIBITING MICROPLASMA-FREE AVALANCHE 
MULTIPLICATION A65-19227 

SOLID STATE MICROWAVE MASER ACTION AT 77.4 DEGREES 

K WITH BROADBANDING TECHNIQUE APPLIED TO INCREASE 

GAIN-BANDWIDTH PRODUCT, EXAMINING RUBY MATERIAL 
AND HIGH Q MICROWAVE CAVITIES A65-23155 

SYSTEM TRANSLATING FREQUENCY OF GAS LASER OVER 
RANGE OF SEVERAL GIGACYCLES, ELIMINATING NEED FOR 
ELECTRO-OPTIC CRYSTALS WITH CUBIC SYMMETRY 

A65-25872 

FEASIBILITY OF SINGLE-MODE MACROSCOPIC OPTICAL 
WAVEGUIDES AND COMPONENTS OPERATING AT 
MICROWAVE FREQUENCIES FOR ADVANCED LASER 
SYSTEMS 

NASA-CR-60527 N65-16252 

MICROWAVE FREQUENCY BEATS IN OFF-AXIS MODES OF 
RUBY LASERS 

N65-35553 

CURRENT-VOLTAGE CHARACTERISTICS OF CW X-BAND 
GA AS MICROWAVE GUNN GENERATOR 

A66-23029 

MICROWAVE RADIATION 

MICROWAVE PROBLEMS IN ACOUSTIC WAVE INTERACTIONS, 


TRANSVERSE WAVE ELECTRON BEAM, OPTICAL 
SPECTROSCOPY OF LASER MATERIALS, ANC NONLINEAR 
QUANTUM STUDIES 

HL-1243 N65-15605 

GROUND STATE ESR SATURATION EFFECT ON RUBY LASER 
OUTPUT FREQUENCY AT CRYOGENIC TEMPERATURE 

A66-16753 

SUPERCONDUCTING MAGNET FOR VARIABLE BANDWIDTH 
TRAVELING WAVE MASERS, NOTING AMPLIFIER BANDWIDTH 
INCREASE VIA GAIN REDUCTION A66-21417 

MICROWAVE RADIATION RESEARCH - ACOUSTIC WAVE 
AMPLIFICATION, OPTICAL MASERS, SEMICONDUCTOR 
OSLiLLATIunS, RAMAN SCATTFRING. FERROMAGNETIC 
BULK INSTABILITIES, ANC NONUNIFORM PLASMAS 
ML-1410 N66-22741 

MICROWAVE RESONANCE 

MICROWAVE OR LASER RESONATOR WITH FLAT-ROOF MIRROR 
HAS VERY SMALL DIFFRACTION LOSSES AND IS 
INSENSITIVE TO MISALIGNMENT WHEN ROOF ANGLE IS 
VERY SMALL A65-346C6 

MICROWAVE MODELS OF OPTICAL RESONATORS - LASER OR 

MICROWAVE RESONATOR WITH FLAT ROOF MIRRORS - 
OPEN LASER RESON ATCRS RESEARCH 

AFCRL-65-568 N65-34I55 

LASER RESEARCH ACTIVITIES IN CHINESE PEOPLES 
REPUBLIC - FORMATION OF MICROWAVE MASER BY 
LASER PUMPING, AND FORMATION TIME OF GAS LASER 
OSCILLATIONS 

JPRS-33323 N66-15048 

FORMATION OF MICROWAVE MASER BY PUMPING OF LOW 
TEMPERATURE RUBY LASER N66-15049 

MICROWAVE TRANSMISSION 

SYSTEMS ANALYSIS OF LASERS VS MICROWAVES FOR 
MARS-TO- EARTH COMMUNICATIONS IN 1970 

A65-28248 

SPACE COMMUNICATION REQUIREMENTS USING LASERS AND 

PICROWAVES IN MANNED MARS FLIGHTS 

HAA PAPER 65-324 A65-30519 

ACOUSTIC WAVE AMPLIFICATION, OPTICAL MASER, 

TUNABLE LASER, GEOMETRICAL OPTICS, SEMICONDUCTOR 
OSCILLATION, AND SCL1D STATE PLASMA STUDIES FOR 
MICROWAVE TRANSMISSION 

HL-1316 N65-27969 

MIE SCATTERING FUNCTION 

OPTICAL RADAR OBSERVATION OF UPPER ATMOSPHERIC 
CONSTITUENTS BY LASER BEAMS, EXAMINING NEW METHODS 
BY RESONANCE SCATTERING OF VARIOUS WAVELENGTHS 

A65-14683 

MILITARY SPACECRAFT 

CHARACTERISTICS, AND LIMITATIONS OF LASERS FOR 
APPLICATION IN MILITARY ANO SPACE SYSTEMS - 
CRYSTAL, GLASS, GAS, LIQUID, SEMICONDUCTOR, AND 
CUAS I— LASERS 

LMSC— 704217 N65-26625 

MILLIMETER WAVE 

LOW NOISE KA-BAND TRAVELING WAVE MASER AMPLIFIER 
FOR WINDOW AT 8 MM WHERE ATMOSPHERIC ATTENUATION 
IS LOW A65-16565 

ZERO FIELD X-BAND MASER DESIGN FOR MICROWAVE 
CUANTUM AMPLIFIERS - MILLIMETER AND 
SUBMILLIMETER WAVE CEVICES 

REPT.-490F N65-25851 

MILLIMETER AND SUBMILLIMETER MASER DEVICES - 
MEASURING TECHNIQUES FOR ZERO FIELD MASER 
REPT.-490G N65-33695 

MILLIMETER AND SUBMILLIMETER MASER DEVICES - IRON- 
COPED MASER AMPLIFIER, PUSH-PULL RUTILE MASER, 

AND X-BANO ZERO FIELD MASERS 

REPT.-490H N66-16210 

MINORITY CARRIER 

HOMOGENEITY AND DIFFUSION LENGTH OF MINORITY 
CARRIERS IN SEMICONDUCTORS MEASURED, USING LASER 
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MIRROR 


SUBJECT INDEX 


BEAM A65-33809 

MINORITY CARRIER LIFETIME IN SILICON MEASURED BY 
CONTACTLESS METHOD, USING LASER INDUCEO MODULATION 
OF IR TRANSMISSION IN SILICON / LIMIRIS/ EFFECT 

A66-14563 


LASER MIRRORS CONSISTING OF ALTERNATING LEAD-OXIDE 
ANO CRYOLITE FILMS A65-26039 

MIRROR HOLDER WITH DEFORMABLE HINGES GIVING 
CONSTANT HINGE LINES AT RIGHT ANGLES FOR GASEOUS 
AND SOLID STATE LASERS USE A65-28590 

LOW-LOSS MULTILAYER DIELECTRIC COATINGS BY FILM 
DEPOSITION FOR LASER MIRROR A65-29525 

CONDITIONS FOR EXISTANCE OF RADIATING MIRROR LASER 
ATD— T-65-47 N65-35043 


MOLECULAR ABSORPTION 

GAS LASER MOLECULAR ABSORPTION DISCRIMINATION OF 
CLOSE FREQUENCIES A65-15998 

MOLECULAR BEAM 

NORMAL BOLTZMANN DISTRIBUTION INVERSION IN 
MOLECULAR BEAM TO OBTAIN EXCESS UPPER ENERGY 
LEVEL POPULATION FOR MASER OSCILLATIGN 

A65-I5801 

THERMAL AND SHOT NOISE EFFECTS ON AMPLITUDE AND 
FREQUENCY OSCILLATIONS OF MOLECULAR BEAM MASER 

A65-19682 

BEAM MASER EXCITATION PARAMETER CALCULATIONS 
INCLUDING COLLISION IN BEAM EFFECTS AND COMPARISON 
WITH MOLECULAR FORMALDEHYDE A65-24825 

STEADY STATE OSCILLATIONS OF MOLECULAR BEAM LASER 
WITH INHOMOGENEOUS SINUSOIDAL FIELD IN RESONATOR 

A65-36561 


LASER MIRRORS CONSISTING OF ALTERNATING LEAD-OXIDE 
AND CRYOLITE FILMS A66-1I820 


PARAMETER OF EXCITATION OF MOLECULAR 
MASER RESONATOR 


BEAM TYPE 

N65-27253 


MODE SHAPE 

RUBY LASER ROD POSITION 
DETERMINING PRESENCE OF 
MODES 


ALONG INTERFEROMETER AXIS, 
ADJACENT INTERFEROMETER 

A65-25874 


MASER DEVELOPMENT FROM 
HEAVY AMMONIA BEAM 
FTD-MT-64-330 


I NVERS IONAL TRANSITIONS IN 
N65-36869 


LASER MODE DEFORMATION FROM NONUNIFORMITIES IN 
GAIN SATURATION A65-27328 

SINGLE MODE LASER EFFICIENCY AT HIGH PUMP LEVELS 
AS FUNCTION OF PUMPING RATE AND LASER LENGTHS 
TAKING INTO ACCOUNT MODE SHAPE CHANGES 

A65-29505 

HE- NE GAS LASER OSCILLATING IN TWO LINEARLY 
POLARIZED MODES, COMPARING THEORETICAL AND 
EXPERIMENTAL MODE INTENSITIES AND BEAT FREQUENCIES 

A65-32844 


PULSE EXCITATION OF VOLUME OF GAS TO COHERENTLY 
RADIATING STATE APPLIED TO BEAM MASER SPECTROMETER 

A66-23731 

AMMONIA MASER - AMMONIA MOLECULAR GENERATOR 
FTD-TT-65-803/ 1£2£4 N66-19855 

MOLECULAR COLLISION 

VIBRATICNAL, ELECTRONIC AND TRANSLATIONAL ENERGY 
TRANSFERS OF GAS MOLECULE COLLISIONS, NOTING 
QUENCHING PROCESS ANC FREQUENCY DIFFERENCES 
EFFECT A65— 20068 


EFFECT OF NONUNIFORM SPATIAL INTERACTION BETWEEN 
MODES ON TEMPORAL AND SPATIAL OUTPLT OF RUBY LASER 

A65-33415 

RUBY LASER OUTPUT EXHIBITING REGULAR SPIKES 

A66-10324 

MODULATION 

MODULATION OF REFLECTIVITY OF SEMICONDUCTORS 
ILLUMINATED BY INTENSE LASER BEAMS 

SSD-T DR-64- 253 N65-16566 

RUBY LASER MODULATION AT ATOMIC LEVEL - FREQUENCY 
SHIFT MEASUREMENT OF LASER EMISSION UNDER 
INHOMOGENEOUS MAGNETIC FIELD BY SPECTROSCOPY 
NASA— CR-57464 N65-I9863 

LASER MODULATION AT ATOMIC LEVEL - YTTRIUM- 
ALUMINUM GARNET EMISSION AND LASER EMISSION 
SHIFT WITH HOMOGENEOUS PULSED MAGNETIC FIELD 
NASA-CR-57823 N65-21308 

MODULATION INDUCING RETRODIRECTI VE OPTICAL SYSTEM 
MODULATION INDUCING RETROD I REC TI NG CPTICAL 
SYSTEM - DIODE MOUNT FOR GALLIUM ARSENIDE 
LASERS, AND GENERATION OF ALKALINE LINE BY 
STIMULATED RAMAN EMISSION 

N ASA-CR-57922 N65-21342 

MODULATION TECHNIQUE 

LASER BEAM MODULATING TECHNIQUES AND SCANNING 
DEVICE TO FORM OPTIMAL VISUAL DISPLAYS 
R ADC- TOR- 64-3 65 N65-20562 

SELF-MODULATION OF LASER WITH TWO-MODE RESONATOR 

A66-I6775 

SEMICONDUCTOR LASERS, FM TECHNIQUES AND MULTIPLE- 
SCATTER PATHS USED TO OVERCOME MODULATION NOISE 
UNDER VARYING WEATHER CONDITIONS 

A66-199 15 

0 MODULATOR 

LASER MODULATOR USING GALLIUM ARSENIDE AND GALLIUM 
PHOSPHIDE ELECTRO-OPTIC CRYSTALS 

N ASA-CR-7 1516 N66-21435 


LASER OSCILLATION IN DECAY OF EXCITED MOLECULES 
FROM CHEMICAL REACTION, NOTING CHANGE IN THREE 
ELECTRONIC LEVELS IN MOLECULAR SYSTEM 

A65-20069 


MOLECULAR DISSOCIATION 

CHEMICAL PROCESSES PRODUCING SPECTROSCOPICALLY 
CBSERVABLE POPULATION INVERSIONS IN ATOMIC OR 
MOLECULAR LASERS A65-20066 

ATCMIC AND MOLECULAR FLUORESCENCE EXCITED BY 
PHOTODISSOCIATION, DISCUSSING LINE STRENGTH AND 
DOPPLER WIDTH A65-20073 

MOLECULAR SCATTERING OF LIGHT USING RUBY LASER 
SOURCE 

CEA-R-2 37 5 N65-32985 

MOLECULAR GAS 

POPULATION INVERSION AND OPTICAL MASER 
CSCILLATIGNS IN MOLECULAR GASES 

N65-23497 

PUMP TRANSFORMER LASERS - CONVERSION TO SINGLE 
PLANE-WAVEFRONT BY ABSORPTION ANO RE-EMISSION 
CF MOLECULAR GAS MEDIUM 

6PL-A-31-1 N65-35530 

C-SWITCHING OF CARBCN DIOXIDE AND NITROUS OXIDE 
GAS LASER TRANSITIONS A66-23354 

MOLECULAR OSCILLATION 

HIGH SYMMETRY OSCILLATIONS IN CONTINUOUS WATER 
COOLED SOLID STATE LASERS, SHOWING RELATION TO 
EXCITATION CONDITIONS A65-14185 

COHERENTLY DRIVEN MCLECULAR VIBRATIONS AND LIGHT 
MODULATION - RAMAN SCATTERING BY MASER BEAM 
NASA-CR-582 1 1 N65-14531 

C W GAS LASER, MEASURING VIBRATICNAL ROTATIONAL 
TRANSLATION FREQUENCIES OF CARBON MONOXIDE 

A66-13984 


MOLECULAR ROTATION 

LASER ACTION ON ROTATIONAL TRANSITIONS OF 10-9, 9- 
8, 8-7, 7-6 AND 6-5 VIBRATIONAL BANDS OF GROUND 
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SUBJECT INDEX 


NATURAL FREQUENCY 


ELECTRONIC STATE CO A66-I8424 

VIBRATIONAL ANO ROTATIONAL RELAXATIONS IN CARBON 
DIOXIDE AND NITROUS OXIDE LASER SYSTEMS, USING Q- 

SWITCHING TECHNIQUES A66-23355 

MOLECULAR SPECTROSCOPY 

C W GAS LASER, MEASURING VIBRATIONAL ROTATIONAL 
TRANSLATION FREQUENCIES OF CARBON MONOXIDE 

A66-13984 

MOLECULAR SPECTRUM 

SPECTROSCOPIC INVESTIGATION OF LASER EXCITED 
MOLECULAR SPECTRA FROM POWDERED SOLIDS FOR METEOR 
AND REENTRY PHYSICS A65-16382 

LASER ACTION IN SECOND POSITIVE BAND SYSTEM OF 
MOLECULAR NITROGEN, OBSERVING SATURATION OF 

TRANSITION A65-33049 

PULSED MOLECULAR NITROGEN LASER THEORY VIA 
ELECTRON IMPACT EXCITATION OF TRIPLET STATES 

A65-33C50 

MOLECULAR STRUCTURE 

MOLECULAR ANISOTROPY OF PROPAGATION OF INTENSE 
LIGHT BEAM, NOTING RAMAN AND BRILLOUIN EFFECTS 

A66-15106 

MOLYBDATE 

PREPARATION OF SINGLE CRYSTALS OF DOUBLE 
MOLYBDATES OF NA AND LA /OR OTHER RARE EARTH 
ELEMENTS/ DOPED WITH ND, TB OR PR FOR LASER 
APPLICATION A66-13478 

MOLYBDENUM COMPOUND 

GADOLINIUM MOLYBDENATE AS FERROELECTRIC HOST IN 
PULSED LASER, NOTING LIGHT MODULATION AND CRYSTAL 
DOMAIN A66-23207 

MONKEY 

CHORIORETINAL LESIONS PRODUCED BY LASER ON MONKEY 
AND RABBIT A66-80950 

CHEMICAL PUMPING OF LASERS - EYE DAMAGE IN 
MONKEYS FROM LASER IRRAOIATION 

U— 3259 N66-I3799 

MONOCHROMATIC RAOIATION 

SUPERMODE LASER AS SINGLE-FREQUENCY GENERATION 
SYSTEM CONSISTING OF FM LASER WITH SYNCHRONOUS 
PHASE MODULATOR AT OUTPUT A65-29267 

LASER PROPERTIES, TECHNIQUES AND USES EMPHASIZING 
EMISSION MONOCHROMATICITY AND COHERENCE 

A65-32697 

TWO-DIMENSIONAL LASER DEFLECTION USING FOURIER 
-OPTICS A66-10897 

MONTE CARLO METHOD 

MONTE CARLO METHOD FOR CALCULATION OF EFFECTIVE 
FLUORESCENT LIFE TIMES FOR RUBY LASER RODS WITH 
BREWSTER ANGLE ENDS AND ROUGHENED SIDES 
UCRL-7765-T/REV. 1/ N65-32343 

MORPHOLOGY 

LASER RESEARCH IN U.S.S-R., COMBUSTION 
INSTABILITY IN LIQUID ROCKET AND AIR BREATHING 
PROPULSION, GAS DYNAMICS AND PROPERTIES AT HIGH 
TEMPERATURE, AND MORPHOLOGICAL FORMS IN POLYMERS 
AD-460286 N65-23836 

MOTION EQUATION 

STABILITY AND SOLUTION OF EQUATIONS OF MOTION FOR 
TRAVELING WAVE INTERACTIONS IN LASERS 

A65- 19726 

GAIN SATURATION OF RUBY MASER BY NEARBY 
INTERFERING SIGNAL DERIVED FROM MOTION EQUATION OF 
DENSITY MATRIX A66-19933 

MOTION PICTURE 

CONTINUOUS WAVE GAS LASER AND HIGH SPEED MOTION 
PICTURE CAMERA FOR DETECTION OF NEARLY 
CONTINUOUS SET OF LIGHT SCATTERING PHOTOGRAPHS 
FROM POLYETHYLENE POLYMER SAMPLE 

ONR-TR-77 N65-25399 


MULTIMODE RESONATOR 

MASER APPLICATIONS AS RADIO RECEIVERS, DISCUSSING 
MULTIRESONATOR ALL-PASS QUANTUM AMPLIFIERS 

A65— 16282 

MULT IMCCE LASER OSCILLATION RESLLTING FROM 
MODULATION OF DIELECTRIC CONSTANT AND OF LOSS OR 
GAIN OF LASER MEDIUM A65-17652 

MODE LOCKING IN HELIUM-NEON LASER BY MEANS OF 
SYNCHRONOUS INTRACAVITY ACOUSTIC MODULATION IN 
COUPLED MULTIMODE CCNFOCAL INTERFEROMETERS 

A65-24276 

MASER APPLICATIONS AS RADIO RECEIVERS, DISCUSSING 
MULTI RESONATOR ALL-PASS QUANTUM AMPLIFIERS 

A65-25785 

LASER BEAM MULT IMGCE EFFECTS AS HINDRANCE TO 
INTERPRETATION OF QUANTITATIVE MEASUREMENTS OF 
RAMAN GAIN A65-26958 

FABRY- PEROT INTERFEROMETER AND CCNFOCAL AND 
SPHERICAL RESONATOR, CALCULATING INTEGRAL 
EQUATIONS FOR E IGNVALUE AND EIGENFUNCTION OF 
LOWEST ORDER TW EIGENMOOE A66-14277 

LASER DEFLECTION AND SCANNING BY HEANS OF 
MULT IMCCE CAVITIES WITH DYNAMIC SPATIAL FILTERS 

A66-I4829 

SPIKING BEHAVIOR OF MULTIMODE RUBY LASER IN 
SPHERICAL RESONATOR, INTERPRETING NEAR-FIELD 
PATTERNS, FREQUENCY SPECTRUM, ETC 

A66-21311 

TWO-LEVEL ATOM INTERACTION WITH MULTMODE GAS LASER 
CAVITY, OBTAINING STATIONARY STATE AND SOLVING 
UNIQUE EIGENVALUE IN SPECIAL CASES 

A66— 24568 

MUSCLE 

SOLID STATE LASERS, ACOUSTICS, ANO REGENERATION OF 
MUSCLE TISSUE - TRANSLATIONS OF CHINESE 
PEOPLES REPUBLIC ARTICLES ON SCIENCE AND 
TECHNOLOGY 

JPRSy-31817 N65-36II5 

N 

N-TYPE SEMICONDUCTOR 

QUANTUM ELECTRODYNAMICS IN OPTICAL RESONATORS ANO 
MASERS, THERMAL PINCHING, N-TYPE SEMICONDUCTORS, 
COHERENT LIGHT, TRANSISTOR SWITCHING, POPULATION 
INVERSION, AND BREAKDOWN 

AFOSR— 65-0248 N65-2349I 

BROADBAND TRAVELING WAVE MASER TECHNIQUES AND 
N-TYPE GERMANIUM SEMICONDUCTOR DEVELOPMENT 
RADC-TR— 65-366 N66-I5720 

NANOSECOND 

NANOSECOND HEATING OF AQUEOUS SYSTEMS BY GIANT 
LASER PULSES AND RECUCTICN OF LIGHT ABSORPTION 
AT HIGH LASER POWER DENSITIES 

AD-451466 N65-1647I 

IMAGE FORMING IN ATMOSPHERIC SCATTERING MEDIUM 
WITH 60 NANOSECOND ILLUMINATING PULSE FROM 
Q-SWITCHED RUBY LASER 

AFAL— TR-64-278 N65-25580 

NAPHTHALENE 

LASER-BEAM SCATTERING BY INDIVIDUALLY INTRODUCED 
CHARGED POLYSTYRENE SPHERICAL PARTICLES AND 
DROPLETS OF NAPTHALENE AND WATER IN COMBINATION 

A66-17473 

NASA PROGRAM 

N ASA PROGRAM OF ADVANCED SPACE RESEARCH AND 
TECHNCLCGY - PLANETARY EXPLORATION, ENERGY 
CONVERSION, MATERIALS SCIENCE, AND LASERS 

N66-I2404 

NATURAL FREQUENCY 

NATURAL MODES OF PLANE AND CYLINDRICAL CIELECTRIC 
RESGNATORS IN OPTICAL BAND A65-24810 
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NAVIGATION INSTRUMENT 
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NAVIGATION INSTRUMENT 

NARROW BANO^ LASER DOPPLER RADAR NAVIGATION 
INSTRUMENT FOR INSTANTANEOUS GROUND SPEED 
TRG-019-I-1 N65-27932 

NAVIGATION SYSTEM 

OPTICAL DIFFRACTION VELOCIMETER LASER NAVIGATION 
SYSTEM A65-29275 

NEGATIVE CONDUCTANCE 

EFFECT OF LOAD MISMATCH ON LASER OUTPUT, 
DETERMINING NONLINEAR DEPENDENCE OF EQUIVALENT 
NEGATIVE CONDUCTANCE AS FUNCTION OF OSCILLATION 
AMPLITUDE IN LASER RESONATOR CAVITY 

A66-20435 

NEGATIVE RESISTANCE DEVICE 

SWITCHING CHARACTERISTICS OF NEGATIVE RESISTANCE 

DIODE DETERMINATION - INJECTION LASER 

REPT. -7 N65-27203 

NEODYMIUM 

QUAS I— CQNT INUOUS OPERATION OF CALCIUM TUNGSTATE/ 
NEOOYMIUM ION MASER USING LONG DURATION PUMPING 
PULSES A65-I6575 

GLASS COMPOSITION EFFECT ON SPECTRAL PROPERTIES OF 
ND-DOPED GLASSES AND SELECTING ONE FOR LASER 
GLASS A65-17635 

PHENOMENOLOGICAL TREATMENT OF SATURATION EFFECTS 
IN SOLID STATE LASER AMPLIFIERS 

A65-18887 

CONTINUOUS LASER ACTION IN NEODYMIUM DOPED CALCIUM 
MOLYBDATE AT ROOM TEMPERATURE A65-21627 

POWER OUTPUT AND THRESHOLD POWER FOR CONTINUOUS 
WAVE NEODYMIUM-CALCIUM TUNGSTATE LASER IN RANGE OF 
DRY ICE TO ROOM TEMPERATURE A65-22619 

STIMULATED EMISSION IN SILICATE GLASS LASER 
CONTAINING NEODYMIUM A65-24189 

Q-SWITCHING OF ND LASER USING POLYMETHINE DYE IN 
METHYL ALCOHOL SOLVENT A65-27533 

GIANT LASER EMISSION PULSES IN NEODYMIUM ACTIVATED 
GLASS ROD BY VARYING CAVITY Q WITH QUINOLINE 
SOLUTION OF POLYMETHINE DYE A65-27554 

RADI AL DEPENDENCE OF ABSORBED ENERGY DISTRIBUTION 
IN CYLINDRICAL ROD OF NEODYMIUM GLASS PUMPED WITH 
XENON SOURCE A65-29792 

CONTINUOUS OPTICAL QUANTUM GENERATOR OPERATING AT 
ROOM TEMPERATURE ON CALCIUM TUNGSTATE DOPED WITH 
NEODYMIUM IONS A65-31703 

LASER WITH NEODYMIUM-GLASS Q-FACTCR MODULATION 

A65-3587 5 

ELECTRO-OPTICAL SHUTTER FOR Q-FACTOR MODULATION 
IN NEODYMIUM GLASS LASER A65-36826 

BREAKDOWN OF ARGON BY NEODYMIUM AND RUBY LASER 
PULSES 

REPT i-1935— 1 N65-22072 

RUBY AND NEODYMIUM GLASS LASERS FOR INDUSTRY - 
ELECTRONICS N65-23722 

ELECTRON BEAM MELTING HEAT SOURCE IN VACUUM 
METALLURGY, AND RUBY AND NEODYMIUM GLASS LASERS 
FOR INDUSTRY N65-23723 

SPECTRAL PUMPING EFFICIENCY, SOLARIZATION EFFECT, 
ENERGY OUTPUT, SPECTROSCOPY, GLASS DAMAGE AND 
OPTICAL PATH DISTORTIONS IN NEODYMIUM GLASS 
LASERS 

AD-612964 N65-24195 

NEODYMIUM DOPED LASER GLASS COMPAREO ON BASIS OF 
FLOURESCENCE CHARACTERISTIC DIFFERENCES 
AD-612459 N65-25901 

SUN-POWERED LASER TRANSMITTER DEVELOPMENT - RUBY, 
NEODYMIUM-DOPED GLASS, AND NEOD YMI UM-OOPED 
CALCIUM TUNGSTATE LASER MATERIALS 


IER-1 N65-29901 

PUL SEO XENON FLASHLAMP AND CONTINUOUS INCANDESCENT 

TUNGSTEN LAMP TRADEOFFS AS NEODYMIUM-YTTRIUM 
ALUMINUM GARNET CRYSTAL LASER PUMPS 
REPT. -3 N65-30242 

NEODYMIUM GLASS LASERS AND GENERATION OF HOLE 
BURNING SPECTRAL FLUXES 

AD-464366 N65-31836 

GIANT PULSES FROM NEODYMIUM-DOPED GLASS LASER WITH 

PHOTOSENSITIVE LIQUID Q-SWITCH 

N65-34C8 1 

PENTACARBOCYANINE COMPOUND USED TO REOUCE 
MONOPULSE OURATI ON IN NEOOYMIUM LASER 

A66- 10262 

LASER OSCILLATION INCREASE IN EFFICIENCY IN 
NEODYMIUM DOPED GLASS PRODUCED THROUGH ENERGY 
TRANSFER A66-10352 

INTERNAL BUBBLE FORMATION AND CRACKING IN RODS OF 
Q-SWITCHED RUBY ANO ND-GLASS LASERS CAUSED BY 
LASER LIGHT,. AND IN CASE OF NO-GLASS RODS, BY 
PLATINUM INCLUSIONS IN GLASS A66-13002 

POLARIZATION OF LIGHT FROM GLASS LASER DOPED WITH 
TWO PERCENT POSITIVE TRIVALENT NEODYMIUM MEASURED 
WITH TIME RESOLUTION OF LESS THAN M1CR0SEC0N0 

A66-13006 

PENTACARBOCYANINE COMPOUND USED TO REDUCE 
MONOPULSE DURATION IN NEODYMIUM LASER 

A66-13307 

ELECTRO-OPTICAL SHUTTER FOR Q-FACTOR MODULATION 
IN NEOOYMIUM GLASS LASER A66-13431 

REGULAR PERIODIC SPIKING IN OUTPUT OF PULSED 
NEODYMIUM DOPED BORATE GLASS LASER AT PUMPING 
LEVELS SLIGHTLY ABOVE THRESHOLD 

A66- 16672 

LINE NARROWING OF NEODYMIUM GLASS LASER WITH 
REFLECTION A66-17291 

C-SWITCHED OPTICAL MASER SYNCHRONIZATION, 
DISCUSSING EXPERIMENTAL DESIGN, SETUP AND 
PERFORMANCE A66-17297 

LASER WITH NEODYMIUM-GLASS Q-FACTOR MODULATION 

A66-18970 

THRESHOLD PARAMETERS AND SPECTRAL COMPOSITION OF 
RAOIATION OF NEODYMIUM-GLASS LASER IN DISPERSION 
RESONATOR A66-19669 

CONTINUOUS OPTICAL CUANTUM GENERATOR OPERATING AT 
ROOM TEMPERATURE ON CALCIUM TUNGSTATE DOPED WITH 
NEOCYMIUM IONS A66-19956 

NEODYMIUM DOPED GLASS LASER FOUND TO OSCILLATE IN 
CONVENTIONAL RANDOM PULSATING MANNER UNDER MODE- 
LOCKED CONDITIONS A66-21251 

THRESHOLD PARAMETERS AND SPECTRAL COMPOSITION OF 
RADIATION OF NEODYMIUM-GLASS LASER IN DISPERSION 
RESONATOR A66-21836 

DEPENDENCE OF BEAT FREQUENCY OF NEODYMIUM LASER 
AXIAL MOOES ON DISTANCE BETWEEN MIRRORS AND 
NEODYMIUM ROD POSITION WITHIN RESONATOR 

A66-24881 

SOLID STATE OPTICAL MASER RESEARCH - YTTRIUM- 
ALUMINUM-GARNET NEOCYMIUM LASER OSCILLATOR AS 
REGENERATIVE NOISE AMPLIFIER - AMPLITUDE 
FLUCTUATIONS 

CR-7 N66-14272 

PULSEC YTTRIUM-ALUMINUM GARNET NEODYMIUM LASER 
DEVICE - SOLID STATE LASER DEVICE 

CPR-9 N66-14725 

STUDIES ON RADIATION PROTECTION FOR MAN, OPTICAL 
MASER OF NEODYMIUM IN TUNGSTATE, CYLINDER WAVE 
PROPAGATION ANALYSIS, AND ELECTROMOTIVE FORCE OF 
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NOISE INTENSITY 


INDIUM ANT IKON JOE COMPOUND 

JPRS-33152 N66- 15042 

OPTICAL MASER OF TRIVALENT NEODYMIUM IN TUNGSTATE 
CRYSTALS N66-15045 

RESEARCH IN CHINESE PEOPLES REPUBLIC - SOLAR 
FLUX* GAS DISCHARGE TUBE, NEODYMIUM LASER, 
GEOLOGICAL MECHANICS, MICROCRYSTALLINE GLASS, 
LOCATING OF THUNOER, AND PURIFICATION WITH 
DISTILLATION METHODS 

JPRS-33759 N66- 16806 

TRANSMISSION CHARACTERISTICS OF NECOYMIUM LASER 

N66-168I2 

GROWTH ANO ANNEALING OF OPTICAL MASER CRYSTALS AND 
SPECTROSCOPIC EVALUATION OF NEODYMIUM-DOPED 
GLASSES 

PE— TR— 8110 N66— 17007 

LOWER ATMOSPHERE ABSORPTION SPECTRUM STRUCTURE 
FROM 8512 TO 11600 A - NEODYMIUM LASER SPECTRUM 
NRL-6352 N66-17604 

THERMAL OPTICAL DISTORTION MEASUREMENTS FOR 
NEODYMIUM DOPED GLASS LASER ROO 

MDE-6236 N66-22419 

NEODYMIUM COMPOUND 

NEODYMIUM DOPED CALCIUM TUNGSTATE ROOM TEMPERATURE 
AMPLIFIER ANO C W-LASER OSCILLATOR 

A65-18873 

EFFECT OF LASER OPERATION PARAMETERS USING 
NEODYMIUM DOPED BORATE GLASS ON THRESHOLD AND 
OUTPUT ENERGY 

R-1748 N65-25782 

SPATIAL DISTRIBUTION OF HOLLOW-CONE SHAPED 
EMISSION OF MOOES WHICH ARE TOTALLY REFLECTED IN 
NEODYMIUM-GLASS LASERS A66-14291 

NEON 

LASER OPERATION MODES ARISING FROM METASTABLE NEON 
ATOM ANNIHILATION BY HYDROGEN AND OXYGEN MOLECULES 

A65— 18557 

HE- NE LASER PROPERTIES AND LASER MECHANISM OF NE 
ATOMS, NOTING TRANSITION PROCESS AND OSCILLATION 
DYNAMICS A65- 19999 

EMISSION SPECTRUM OF NEON-HYDROGEN LASER FOR CASE 
OF HIGH CURRENT DENSITIES IN HOLLOW CATHODE 

A65-24084 

LASER OPERATION MODES ARISING FROM METASTABLE 
NEON ATOM ANNIHILATION BY HYDROGEN AND OXYGEN 
MOLECULES A65-27150 

EMISSION SPECTRUM OF NEON-HYDROGEN LASER FOR CASE 
OF HIGH CURRENT DENSITIES IN HOLLOW CATHODE 

A65-34905 

RADIATION PROTECTIVE DRUGS, XENON AND HELIUM- 
XENON LASERS, HELIUM-NEON LASER WITH SILVER AND 
OIELECTRIC COATINGS, AND TRANSISTOR CIRCUITS 
JPRS-29200 N65-20134 

HELIUM-NEON LASER WITH SILVER ANO DIELECTRIC 
COATING N65-20136 

SEPARATION OF SINGLE WAVE OSCILLATION MODES OF 
NEON-HELIUM GAS LASER N65-20782 

HELIUM-NEON GAS LASER OIRECT MODULATION 

N65-22300 

RADIATION DIVERGENCE MEASUREMENT IN HELIUM-NEON 
LASERS WITH CONFOCAL RESONATORS AND SPHERICAL 
REFLECTORS N65-24550 

MULTIBEAM GENERATION OF GASEOUS HELIUM-NEON LASER 

N65-27252 

WAVELENGTH OF 3S2-2P4 TRANSITION OF NEON MEASURED, 
USING HELIUM-NEON LASER A66-16387 

HELIUM-NEON LASER WITH HIGH SPECIFIC POWER FOR 


USE WITH OPTICAL TRACKING SYSTEMS AT 6328 A 
NASA-CR-68589 N66-13349 

ENERGY LEVEL RELATIVE POPULATION DENSITIES OF NEON 
PLASMA USING HELIUM-NEON LASER - LANGMUIR PROBE 
ADDITIONS FOR MEASUREMENT OF PLASMA ELECTRON 
TEMPERATURE AND VELOCITY DISTRIBUTIONS 
ARL— 65— 246 N66-22488 

NETWORK SYNTHESIS 

AMPLITUDE NOISE ANALYSIS OF MASER OSCILLATOR, 

USING VAN DER POL EQUIVALENT CIRCUIT 

A65— 33375 

NEUTRON PHYSICS 

ELECTRONICS RESEARCH GN TRAVELING WAVE TUBES, 

RARE EARTH TARGfclS FOR NEUTRON GENERATORS. 

ANO GAS DISCHARGE AND SEMICONDUCTOR 
INJECTION-TYPE LASERS N65-20166 

NITROGEN 

LASER ACTION IN SECOND POSITIVE BANC SYSTEM OF 
MOLECULAR NITROGEN, OBSERVING SATURATION OF 

TRANSITION A65-33049 

PULSED MOLECULAR NITROGEN LASER THEORY VIA 
ELECTRON IMPACT EXCITATION OF TRIPLET STATES 

A65— 33050 

RAYLEIGH SCATTERING USING LASER LIGHT FOR 
DETERMINATION OF SCATTERING DENSITY OF ARGON, 
OXYGEN, ANO NITROGEN 

R-135 N65-26127 

C W LASER OSCILLATION BETWEEN 11.48 AW) 11.55 
MICRONS FROM NITROGEN-CARBON DISULFIDE SYSTEM 

A66— 16384 

NITROGEN OXIDE 

C W LASER OSCILLATION ON P BRANCH ROTATIONAL 
TRANSITIONS OF VIBRATION BAND OF NITROUS OXIDE 

A65-16671 

CONTINUOUS GAS LASER BY DIRECT HF EXCITATION OF 
NITROUS OXIDE AND MIXTURE WITH ARGON IN CAVITY, 
NOTING PERFORMANCES A65-23273 

CONTINUOUS LASER EMISSION DUE TO VIBRATIONAL 
TRANSITIONS IN CARBON DIOXIDE AND NITROUS OXIDE 
MIXTURES EXCITEO BY HF SOURCE A65-26292 

LASER OSCILLATIONS FROM PULSED ELECTRICAL 
DISCHARGE THROUGH NITROUS OXIOE AT 1C. 9 MICRON 
WAVELENGTH N65-20172 

NCCTILUCEMT CLOUD 

COMBUSTION INSTABILITY, BALL LIGHTNING, SOLAR 
ACTIVITY, NOCTILUCENT CLOUDS, INTERSTELLAR 
COMMUNICATIONS, NEOCYMIUM LASER, AND HYDROFOILS 

N65-34075 

NOISE 

SOLIO STATE OPTICAL MASER RESEARCH - YTTRIUM- 
ALUMINUM-GARNET NEODYMIUM LASER OSCILLATOR AS 
REGENERATIVE NOISE AMPLIFIER - AMPLITUDE 
FLUCTUATIONS 

CR-7 N66-14272 

SIGNAL AND NOISE OUTPUT OF OPTICAL LASER SYSTEMS 
REPT. -1935-7 N66-15966 

NOISE ELIMINATION 

SEMICONDUCTOR LASERS, FN TECHNIQUES AND MULTIPLE- 
SCATTER PATHS USED TO OVERCOME MODULATION NOISE 
UNDER VARYING WEATHER CONDITIONS 

A66-19915 

NOISE INTENSITY 

RUBY LASER NOISE RADIATION CONSISTING OF INCREASED 
LUMINESCENCE AND LATERALLY DISPERSED GENERATION 
DETERMINED FROM ENERGY LEVEL POPULATIONS 

A65-35863 

RUBY LASER NOISE RADIATION CONSISTING OF INCREASED 
LUMINESCENCE ANO LATERALLY DISPERSED GENERATION 
DETERMINED FROM ENERGY LEVEL POPULATIONS 

A66-X6628 

SPONTANEOUS EMISSION NOISF EFFECTS ON COHERENCE 
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NOISE MEASUREMENT 


SUBJECT INOEX 


PROPERTIES OP LASER A66-21550 

QUANTUM MECHANICAL NONLINEAR THEORY OF INTENSITY 
ANO PHASE FLUCTUATIONS OF HOMOGENEOUSLY BROADENED 
LASER NOISE A66-22466 

NOISE MEASUREMENT 

AMPLITUDE NOISE MEASUREMENT FOR CAVITY TYPE 
GASEOUS OPTICAL MASER OSCILLATOR ABOVE AND BELOW 
THRESHOLD A65-19544 

NOISE BEHAVIOR OF POTENTIAL MINIMUM OF TRAVELING 
WAVE TUBES AND REDUCTION FACTOR FOR SHOT NOISE 
DETERMINED, USING LASERS A65-26936 

NOISE TEMPERATURE MEASUREMENT OF RUBY MASER, 
CONSIDERING GAIN STABILITY AND BANDPASS WIDTH 

A65-30378 

SPONTANEOUS EMISSION NOISE PROPERTIES OF PAIR OF 
PULSED RUBY LASER AMPLIFIERS A66-21310 

GC/S NITROGEN-COOLED NONDEGENERATE PARAMETRIC 
AMPLIFIER, NOTING DESIGN, APPLICATION AND 
OPERATION CHARACTERISTICS A66-21857 

STATISTICAL ANALYSIS OF NOISE QUALITY OF ATOMIC 
FREQUENCY STANDARDS INCLUDING MASERS 

A66-24130 

NOISE SPECTRUM 

QUANTUM MECHANICS OF SIGNALS AND NOISE IN 
ATTENUATORS AND MASER AMPLIFIERS, RELATING 
EXPECTATION VALUES AND THERMAL STATE OF SYSTEM 

A65-30510 

NOISE OUTPUT AND NOISE FACTOR OF OVERLOADED MASER 
AMPLIFIERS STUDIED AS FUNCTION OF SMALL-SIGNAL 
GAIN VS ACTUAL GAIN A65-31032 

AMPLITUDE NOISE ANALYSIS OF MASER OSCILLATOR, 

USING VAN DER POL EQUIVALENT CIRCUIT 

A65-33375 

NOISE SUPPRESSOR 

LASER APPLICATION PROBLEMS IN INTERFEROMETRY, 

RADAR AND HOLOGRAPHY INCLUDING MECHANICAL 
STABILITY, NOISE SUPPRESSION, DIRTY LASER BEAM 
RESTORATION, ETC A66-11454 

NOISE THRESHOLD 

POWER DENSITY IN NOISE SIDEBANOS OF LASER CAUSED 
BY EMISSION NOISE IN ACTIVE MEDIUM 

A65-I5321 

NONLINEAR EQUATION 

QUANTUM MECHANICAL NONLINEAR THEORY OF INTENSITY 
AND PHASE FLUCTUATIONS OF HOMOGENEOUSLY BROADENED 
LASER NOISE A66-22466 

NONLINEARITY 

NONLINEAR OPTICS - LASERS, RAMAN SCATTERING, 

ANO OPTICAL RESONATORS 

JPRS-29459 N65-21 141 

TWO TYPES OF NONLINEAR INTERACTION OF INTENSE 
LASER BEAM WITH DIELECTRIC MEDIUM - NONLINEAR 
DC POLARIZATION AND SUBHARMONICS GENERATION AT 
OPTICAL FREQUENCIES 

AO-618473 N65-33899 

NONLINEAR EFFECTS IN TRAVELING WAVE LASER 
AMPLIFIERS 

AFGSR-65-0999 N66-10779 

LASER-INDUCED NONLINEAR EFFECTS, RAMAN 
SCATTERING, AND GAS BREAKDOWN - SOVIET 
LITERATURE REVIEW 

AT D- P-6 5- 7 4 N66-12270 

LASER PHYSICS CONFERENCE - ENERGY EXCHANGE IN 
SOLIDS AND GASES, NONLINEAR EFFECTS, GAS 
BREAKDOWN, ANO REFRACTIVE INDEX VARIATION 
AD-622507 N66-14573 

NONUNIFORM PLASMA 

MICROWAVE RADIATION RESEARCH - ACOUSTIC WAVE 
AMPLIFICATION, OPTICAL MASERS, SEMICONDUCTOR 
OSCILLATIONS, RAMAN SCATTERING, FERROMAGNETIC 


eULK INSTABILITIES, AND NONUNIFORM PLASMAS 

ML— 1410 N66-22741 

NUCLEAR ENERGY 

ENERGY OUTPUT INCREASE OF RUBY LASER CRYSTAL 
SYSTEMS BY NUCLEAR ENERGY, LASER CRYSTAL GROWTH, 

AND SURFACE FINISH DEVELOPMENT 

AO-455571 N65-17595 

NUCLEAR MAGNETIC RESONANCE 

QUANTUM RF PHYSICS TEXT COVERING MAGNETIC 
RESONANCE THEORY, ELECTRON PARAMAGNETIC RESONANCE, 
NUCLEAR MAGNETIC RESONANCES, TWO- AND THREE-LEVEL 
MASERS, RF GAS SPECTROSCOPY AND AMMONIA 
CSC I LLATOR A66-1C954 

NUCLEAR PHYSICS 

INVESTIGATIONS IN ASTRONOMY, SOLID STATE PHYSICS, 
OPTICAL MASERS, ATOMIC PHYSICS, AND RADIOACTIVE 
ATOMS FOR ELECTROMAGNETIC APPLICATIONS 
NASA-CR-70391 N66-17320 

NUCLEATION 

EFFECT OF LASER RADIATION ON CHEMICAL ACTIVATION 
AND VAPOR FOG NUCLEATION 

MC-64-110-R1 N65-27760 

LASER SIMULATED NUCLEATION IN BUBBLE CHAMBER, 
COMPARING SENSITIVITY WITH RADIOACTIVELY 
STIMULATED NUCLEATION A66-2I583 

O 

OPACITY 

OPACITY MEASUREMENT OF XENON FLASH TUBE - OPTICAL 
MASER 

NASA— CR- 56 9 1 7 N65-35256 

OPTICAL ABSORPTION 

FOG EFFECT ON RANGE OF LASER BASED COMMUNICATIONS 
SYSTEMS, PRIMARILY LIGHT ABSORPTION AND 
ATMOSPHERIC SCATTERING A65-I5349 

BUILDUP AND DECAY TRANSIENT EFFECTS IN GAS LASERS 
OUE TO LIGHT ABSORPTION BY INSERTED LIQUID SAMPLES 

A65-15816 

HEATING AND VAPORIZATION EFFECTS DUE TO HIGH POWER 
LASER BEAM ABSORPTION AT OPAQUE SURFACES, NOTING 
ALSO Q-SWITCHED LASERS A65-17663 

ABSORPTION DATA FOR METHANE AND ETHANE, USING HE- 
NE TUNED LASER SPECTROSCOPY A65-20064 

FOG EFFECT ON RANGE OF LASER BASED COMMUNICATIONS 
SYSTEMS, PRIMARILY LIGHT ABSORPTION AND 
ATMOSPHERIC SCATTERING A65-32353 

ZEEMAN EFFECT IN PARAMAGNETIC CRYSTALS BY RUBY FOR 
MICROWAVE MODULATION OF PULSED LASER BY ABSORPTION 

A65-32746 

TIME CORRELATION BETWEEN LASER PULSES AND LASER- 
INDUCED ELECTRON EMISSION FROM METALLIC SURFACES 

A65-346I6 

OPTICAL ABSORPTION ANO ELECTRON PARAMAGNETIC 
RESCNANCE TECHNIQUES USED TO STUDY IONIZING 
RADIATION EFFECT ON RUBY LASERS 

NASA-TN-D-3379 N66-2I037 

OPTICAL AMPLIFIER 

GAIN DELAY CHARACTERISTICS OF FOUR-LEVEL 
NEODYMIUM-DOPED PULSED GLASS-LASER OSCILLATOR- 
POWER AMPLIFIER CHAIN A65-16574 

RUBY LASER AMPLIFIER ENERGY INPUT-OUTPUT 
MATHEMATICAL ANALYSIS AND EXPERIMENTAL 
VERIFICATION A65-17648 

SINGLE-ATOM COHERENCE EFFECTS IN MEASUREMENT OF 
SPONTANEOUS EMISSION LINEWIDTHS IN HIGH-GAIN NEON 
LASER A65-21654 

GASEOUS OPTICAL MASERS CONSIDERING PROBLEM OF 
DOPPLER BROAOENEO TRANSITION SUBJECTED TO OPTICAL 
FREQUENCY FIELD IN STANOING WAVE FORM 

A65-24005 
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OPTICAL GENERATOR 


INTERNAL LOSSES EFFECT ON RADIATION POWER IN LASER 

A65— 24058 

PARAMETRIC GAIN ACCOMPANYING PARAMETRIC 
AMPLIFICATION OF LIGHT BEAM BY SECOND HARMONIC 
FREQUENCY OF STIMULATED RADIATION FROM RUBY LASER 
ADP CRYSTALS A65-24280 

OPTICAL AMPLIFICATION OF APPARENT RATE OF 
REFLECTOR ROTATION IN Q-SWITCHING OF LASER 
RESONATOR A65-26946 

OPTICAL GAIN AND LOSSES OF GA AS LASER OF 
EPITAXIAL AND DIFFUSED TYPE A65-33380 

MODEL FOR LASER AMPLIFIER IN WHICH EXCITED 
ELECTRON DENSITY IN HOST LASER MATERIAL IS 
STIMULATED TO PRODUCE OPTICAL ENERGY 

N65-24343 

RUBY LASER AMPLIFIER AT LIQUID-NITROGEN 
TEMPERATURE TREATED AS THREE-MEDIUM TRANSMISSION 
SYSTEM, NOTING GAIN CHANGE WITH NEGATIVE 
ATTENUATION A66-22867 

OPTICAL BEAM SCANNING 

LARGE-ANGLE NONMECHANICAL SCANNING OF LIGHT IN ONE 
AND TWO DIMENSIONS THROUGH OPTICAL REFRACTION BY 
TRAVELING ACOUSTIC WAVES A65-21326 

ACQUISITION AND REACQUI SITION IN SPACECRAFT- 
SPACECRAFT AND SPACECRAFT-TO- EARTH COMMUNICATIONS 
USING LASER SYSTEMS A65-28249 

OPTICAL BEAM SCANNING AND LASER OUTPUT MODULATION 
BY MEANS OF ULTRASONIC CELL BUILT AROUND FOCUSING 
CYLINDRICAL SECTION TRANSDUCER A65-28419 

LASER SURVEILLANCE USING OPTICAL BEAM SCANNING FOR 
DETECTION OF SPACE SATELLITES AND BALLISTIC 
MISSILES 

RADC-T OR— 63-557 N65-22210 

ANGULAR SCANNING OF LASER BEAM FORMING MULTIPLE 
BEAM PHASED ARRAY, MAKING USE OF TIME COHERENCE 

A66-12445 

OPTICAL CORRECTION PROCEDURE 

ACCURATE LOCATION OF OBJECT IN SPACE AND TIME AND 
CORRECTION OF MOVEMENTS BY USE OF QUANTUM 
ELECTRODYNAMICS A65-25036 

OPTICAL COUPLING 

BEHAVIOR OF COUPLING-TYPE INTERNAL LASER 
MODULATORS WITH BANDWIDTH COMPARABLE TO MODE 
SPACING A65-I6404 

COUPLED OPTICAL RESONATOR SYSTEM CHARACTERISTICS 
USING LASER RESONATORS COUPLED TO EXTERNAL 
RESONATORS N65-23492 

GA AS OPTICALLY COUPLED TRANSISTOR STRUCTURE WITH 
LASING EMITTER A66-12442 

FUSED SILICA OUTPUT COUPLING COMPONENT FOR LASER 
SYSTEM, USING FRUSTRATED TOTAL INTERNAL REFLECTION 
CONFIGURATION A66-17287 

OPTICAL EMISSION 

SECOND HARMONIC EMISSION AND DIFFRACTION PHENOMENA 
IN KDP CRYSTAL EXCITED BY RUBY LASER BEAM 

A65-29559 

INTENSITY DISTRIBUTION OF RADIATION IMMEDIATELY 
AFTER LEAVING LASER AND AFTER FOCUSING WITHIN 
LENS, NOTING OPTIMUM FOCUSING CONDITIONS 

A65-36050 

MODES OF E M I S S I ON— V S-T I ME SPECTRUM, OPTICAL 
EMISSION SPECTRUM AND SUPERPOSITION SPECTRUM OF 
SHORT CONFOCAL RUBY LASER IN NEAR FIELD 

A66-14290 

TIME DEPENDENT EMISSION BEHAVIOR OF RUBY LASER 
DISCUSSING RATE EQUATIONS, Q-VALUE, OUTPUT POWER, 
STEADY STATE VALUES, ETC A66-14981 

INTENSITY DISTRIBUTION OF RADIATION IMMEDIATELY 
AFTER LEAVING LASER AND AFTER FOCUSING WITHIN 


LENS, NOTING OPTIMUM FOCUSING CONDITIONS 

A66-15853 

TIME DEPENDENT EMISSION BEHAVIOR OF SINGLE AXIAL 
MODE OF DIFFRACTION LIMITED RUBY LASER AT ROOM 
TEMPERATURE A66-20420 

LASER EMISSION - STATE-OF-ART SURVEY 

ISL-T-2 1/63 N66-13536 

OPTICAL EMISSION SPECTROSCOPY 

MATERIAL VAPORIZATION BY Q-SPCILED LASER PULSES 
FOR SPECTROSCOPIC ANALYSIS OF VAPOR OPTICAL 
EMISSION AND ABSORPTION PROPERTIES 

AFCRL— 64— 87 I N65-22274 

LASER OSCILLATIONS ANU SELF G SWITCHING, 

DISCUSSING PULSED FLASH-LAMP EXCITATION 
EXPERIMENTS WITH TRIPLY ACTIVATED CONFOCAL BARIUM 
CROWN GLASS ETALON A66-I3980 

OPTICAL LASER PUMPS, HIGH POWER CW LASER 
OPERATION BY CAT HO CO LUMINESCENCE ANO SUITABLE 
SELECTION OF PHOSPHCRS A66-19546 

OPTICAL EQUIPMENT 

OPTICAL SWITCH WHICH CUTS OFF LASER PULSE WHEN 
SELECTED BEAM POWER LEVEL IS REACHED 

A65— 21626 

CAUSES OF LASER DAMAGE TO OPTICAL CCMPONENTS 

PE— TR— 7735 N65-14185 

MICROWAVE ANTENNA SIMULATION AT OPTICAL FREQUENCY, 

USING NEON-HELIUM CONTINUOUS GAS LASER 

A66-22539 

LARGE ANGLE DEFLECTION TECHNIQUE FOR PRODUCING 
945-LINE TELEVISION TYPE RASTER SCAN IN DISPLAY 
SYSTEM - ELECTRO-OPTICS, LASERS, AND FIBER 
OPTICS 

Ul— 912008- 1 N66-14858 

OPTICAL DISCRIMINATOR SYSTEM TO IDENTIFY INFRARED 

REFLECTING SURFACES FOR USE IN MASER RESEARCH 
KDL— TM-65-41 N66-17361 

EXPERIMENTAL AND THEORETICAL PROGRAM TO DETERMINE 
FUNDAMENTAL PROPERTIES OF FREQUENCY MODULATION 
AND SUPER-MODE LASERS 

IER-2 N66-21405 

OPTICAL FILTER 

RUBY LASER TEMPERATURE MEASUREMENT AND FILTERING 
BY DETERMINING SPECTRAL POSITION OF POLARIZATION 
INTERFERENCE BANCS A65-J*l84 

DETERMINATION OF ATTENUATING FILTERS REQUIRED J=OR 
EYE PROTECTION AGAINST LASER RADIATION 

A65^22614 

IMMERSION LIQUIDS FOR HIGH ENERGY RUBY LASERS WITH 
MATCHING REFRACTIVE INDEXES TRANSPARENT AT RyBY 
PUMPING AND LASING WAVELENGTHS A65-22625 

OPTICAL ANALOG COMPUTER TRANSPOSING VARIABLE 
INPUTS INTO SPATIAL DIMENSIONS, USING LASER AS 
LIGHT SOURCE FOR ANTENNA MODELING AND SPECTRUM 
ANALYSIS A65-33770 

MICA OPTICAL INTERFERENCE FILTERS FOR SELECTED 
LASER FREQUENCIES 

AD-466027 N65-28608 

MULTIPLE LIGHT FILTER NARROWING EMISSION BANDS OF 
RUBY LASER WITH MULTIPLEX RESONATOR 

A66-12627 

NEW OPTICS TECHNIQUES INCLUDING INTERFERENCE 
FILTERS, LASERS AND OPTICAL FIBERS 

A66-19118 

OPTICAL GENERATOR 

STIMULATED COMBINATION LIGHT SCATTERING WITHIN AND 
CUTSIDE RESONATOR CAVITY BASED ON LASER 
DEVELOPMENT A65-16627 

SECOND HARMONIC GENERATION AND MEASUREMENT OF 
NONLINEAR POLARIZATION CONSTANT IN ADP, USING 
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OPTICAL HETERODYNE 


SUBJECT INDEX 


FOCUSED LASER BEAM A65-16672 

CONTINUOUS REGIME OPTICAL GENERATOR OUTPUT, 
THRESHOLD PUMPING LEVEL, INVERSE POPULATION 
DENSITY AND INDUCED RADIATION ENERGY 

A65-20326 

MULTIPHOTON ABSORPTION IN LASER GA AS AND RUBY 
CRYSTAL OF OPTICAL GENERATOR A65-26025 

RADIATION PULSES FROM RUBY OPTICAL QUANTUM 
GENERATOR DURING SINGLE IGNITION 

FTD-TT-65- 134/ 162 N65-33409 

MULTIPHONON ABSORPTION IN LASER GA AS AND RUBY 
CRYSTAL OF OPTICAL GENERATOR A66-11727 

CD S SINGLE CRYSTAL OPTICAL GENERATOR DURING 
EXCITATION BY RUBY LASER, DISCUSSING TWO-PHOTON 
ABSORPTION COEFFICIENT AT 300 DEGREES K FOR 

RADIATION FLUX DENSITIES A66-I3874 

SECOND HARMONIC LIGHT GENERATED ON REFLFCTION OF 
GIANT-PULSE LASER BEAM FROM SURFACE OF SILVER 
MIRROR A66-16072 

GENERATION IN CADMIUM SULFIDE CURING TWO-PHOTON 
OPTICAL EXCITATION BY RUBY LASER WITH MODULATED 
Q-FACTOR A66-19620 

OPTICAL SECOND HARMONIC GENERATION IN FOCUS OF 
LOWEST TRANSVERSE MOOE OF CONTINUOUS WAVE 
GAUSSIAN GAS LASER BEAM A66-21175 


SUBCARRIER MIXING A66-2396C 

BALANCED MIXER ACTION FOR OPTICAL HETERODYNING, 
USING MAGIC- T OPTICAL MIXER A66-24153 

OPTICAL RADAR TECHNIQUES - STUDIES OF NEAR 
HEMISPHERICAL RESONATOR GAS LASER 

REPT. -1641-6 N66-12795 

OPTICAL IMAGE 

FLARE IMAGES ROLE IN SELF-DESTRUCT I CN OF LENS IN 
STRONG LASER BEAM A65-32228 

TWO-BEAM INTERFEROMETRY BY WAVEFRONT 
RECONSTRUCTION FROM HOLOGRAM RECOROEC WITH 
COHERENT BACKGROUND SUCCESSIVELY INTERFERE IN SAME 
LATENT IMAGE A66-23204 

GLASS FIBER LASERS FOR OPTICAL OATA PROCESSING 
AORC— 4502— 1 6-564-42 N66-11060 

OPTICAL INSTRUMENT 

MIRROR HOLDER WITH DEFORMABLE HINGES GIVING 
CONSTANT HINGE LINES AT RIGHT ANGLES FOR GASEOUS 
AND SOLID STATE LASERS USE A65-28590 

OPTICAL DIFFRACTION VELOCIMETER LASER NAVIGATION 
SYSTEM A65-29275 

COHERENT TRANSFER CHARACTERISTICS OF OPTICAL 
SYSTEM, HOLOGRAMS AND COMPLEX SPATIAL FILTERS, 

ANO LASER APPLICATIONS 

C-5210-72-T80-110 N65-21691 


CONSISTENT THEORY OF NONLINEAR OPTICAL EFFECTS IN 
BOUNDED LIGHT BEAMS BY EXTENDING PARABOLIC 
EQUATIONS TO NONLINEAR PROBLEMS 

A66-24888 


OPTICAL HETEROOYNE 

OPTICAL MIXING OF NITROBENZENE RAMAN RUBY LASER 
LIGHT IN ADP AND OTHER NONLINEAR DIELECTRIC MEDIA 

A65-15951 

FREQUENCY SPECTRA MEASUREMENT OF GASEOUS LASER BY 
PHOTOMIXING TECHNIQUES AND NOISE DISTRIBUTION 

A65-16405 

MOTION SENSING BY OPTICAL HETERODYNE DOPPLER 
DETECTION FROM DIFFUSE SURFACES, EXAMINING SPATIAL 
COHERENCY OF SIGNAL A65-19628 

IMPROVEMENTS NEEDED IN LASER TECHNOLOGY BEFORE 
OPTICAL COMMUNICATION CAN REPLACE UHF BECAUSE OF 
LIMITEO RELIABILITY OF MICROBEAM OPTICAL LINK 

A65-23196 

SENSITIVITY OF COHERENT OPTICAL HETERODYNE 
RECEIVER IN DETECTING LASER RADIATION REFLECTED 
FROM DIFFUSE SURFACE A65-28005 

LASER DOPPLER FLOWMETER MEASUREMENT TECHNIQUE 
FOR LOCALIZED FLOW VELOCITIES IN GAS, NOTING 
RELIABILITY FOR HIGH FLOW VELOCITIES 

A65-35061 


OPTICAL HETERODYNE DETECTION OF MICROWAVE 
MODULATED LIGHT USING TWO SEPARATE LASERS 
EDL-M779 N65-16777 


INTENSE LASER RADIATION PROPAGATION - LASER 
INDUCED GAS BREAKDOWN, PARAMETRIC INTERACTION, 
COHERENCE, ATMOSPHERIC ABSORPTION, OPTICAL 
SOURCE AND INSTRUMENTATION 

AFAL-TR-65-83 N65-25191 


MICROWAVE MODELS OF OPTICAL RESONATORS - LASER OR 
MICROWAVE RESONATOR WITH FLAT ROOF MIRRORS - 
OPEN LASER RESONATORS RESEARCH 

AFCRL-6 5-568 N65-34155 

THEORETICAL EXPLANATION FOR HIGHLY DIRECTIONAL 
OFF AXIAL RADIATION FROM SOLID STATE OPTICAL 
MASERS CF CIRCULAR CROSS SECTION 

TR— 2 N65-34713 


BOOK ON MODERN OPTICS INCLUDING LASER AND COHERENT 
LIGHT, GEOMETRICAL OPTICS, LENS SYSTEMS, 
INSTRUMENTS, ETC A66-12623 

MEASUREMENT OF VERTICAL WATER VAPOR PROFILES BY 
MEANS CF THERMALLY TUNED RUBY LASER OPTICAL 
RADAR SYSTEM - HUMIDITY MEASUREMENT 
REPT. -65-6 N66-14852 


OPTICAL MASER 

OPTICAL MASER APPLIEC TO BRILLOUIN SCATTERING 
SPECTROSCOPY 

PR-3 N65-13790 


USE OF OPTICAL MASERS IN DISPLAYS AND PRINTERS - 
DIGITAL ELECTRO-OPTIC LIGHT DEFLECTOR, CEMENTING 
OF CALCITE CRYSTALS, HIGH SPEED ELECTRONIC 
SWITCHES, AND BIREFRINGENT CRYSTALS 

REPT. -6 N65-13857 


OPTICAL SUPERHETERODYNE RECEIVER - LASER SYSTEM, 
DOPPLER FREQUENCY TRACKING, AND OPTICAL 
TRACKING 

NASA— CR-63393 N65-26401 

AUTOMATIC FREQUENCY CONTROL OF LASER LOCAL 
OSCILLATOR FOR HETERODYNE DETECTION OF LASER 
SIGNAL AND USE OF 2.5 GC FREQUENCY OFFSET TO 
PERMIT RETRIEVAL OF MICROWAVE CATA 

A66-14908 

CARBON AND ETHYLENE TETRACHLORIDE ULTRASONIC 
MODULATORS APPLIEO TO IR LASER HETERODYNE 
EXPERIMENTS ON IN AS PHOTODIODE 

A66-23353 


CRYSTALS FOR OPTICAL MASER APPLICATION 
PE-TR-M7920 N65-16442 

OPTICAL MASER APPLIED TO BRILLCUIN SCATTERING 
SPECTROSCOPY 

AROD— 3922— 13 N65-19528 

MICROWAVE RESEARCH CN ACOUSTIC WAVE AMPLIFICATIONS 
AND GEOMETRICAL OPTICS, OPTICAL MASERS, 
ELECTRON-PHONON INTERACTIONS, AND RAMAN 
SCATTERING FROM BIREFRINGENT CRYSTALS 
ML— 1277 N65-2CC38 

QUANTUM ELECTRODYNAMICS IN OPTICAL RESONATORS AND 
MASERS, THERMAL PINCHING, N-TYPE SEMICONDUCTORS, 
COHERENT LIGHT, TRANSISTOR SWITCHING, POPULATION 
INVERSION, AND BREAKDOWN 

AFOSR-6 5-0248 N65-2349' 


PARAMETER DEPENDENCE OF INTERMEDIATE FREQUENCY 
VOLTAGE INDICATED DURING ESTABLISHMENT OF OPTIMUM 
CONDITIONS FOR OPTICAL RECEIVERS AND MERIT OF 
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OPTICAL MODULATION 


OPTICAL MASER OUTPUT POWER AFFECTED BY GAS MIXTURE 
AND PRESSURE, RESONATOR GEOMETRY, AND MIRROR 
REFLECTIVITY FOR PLASMA RESEARCH 

N65-23495 

POPULATION INVERSION AND OPTICAL MASER 
OSCILLATIONS IN MOLECULAR GASES 

N65-23497 

ACOUSTIC WAVE AMPLIFICATION, OPTICAL MASER, 

TUNABLE LASER, GEOMETRICAL OPTICS, SEMICONDUCTOR 
OSCILLATION, AND SOLIO STATE PLASMA STUDIES FOR 
MICROWAVE TRANSMISSION 

ML— 1316 N65— 27969 

LINE WIDTH AND INVERSION RATIOS OF IRON-DOPED 

RUTILE FOR OPTICAL MASER APPLICATIONS 

NASA— TM—X— 56754 N65-29390 

THEORY AND APPLICATION OF MASERS AND LASERS - 
CESIUM, HELIUM-NEON, AND RUBY MASER OSCILLATOR 
SYSTEMS N65-31361 

ELECTRONIC DEVICES - DUPLEXERS, PLASMA AMPLIFIERS, 
CATHOOE RAY TUBES, CAPACITORS, THIN FILM 
TECHNIQUES, AND OPTICAL MASERS 

SR-85 N6 5-33773 

GROWTH OF HIGH OPTICAL QUALITY LANTHANUM-ALUMINUM 
OXIDE SINGLE CRYSTAL BY CZOCHRALSKI METHOD - 
DEFENDER PROJECT 

SRCR-65— 4 N65-34084 

THEORETICAL EXPLANATION FOR HIGHLY DIRECTIONAL 
OFF AXIAL RADIATION FROM SOLID STATE OPTICAL 
MASERS OF CIRCULAR CROSS SECTION 

TR-2 N65-34713 

ACOUSTIC WAVE AMPLIFICATION, OPTICAL MASERS, 
TUNABLE LASERS, ELECTRON-PROTON INTERACTIONS, 
SEMICONDUCTORS, GEOMETRIC OPTICS, AND SOLID 
STATE PLASMA STUDIES 

ML— 1351 N65— 34887 

OPACITY MEASUREMENT OF XENON FLASH TUBE - OPTICAL 
MASER 

NASA— CR-56917 N65-35256 

OPTICAL MASER AS POWER SOURCE FOR NARROW BAND 

ELECTROMAGNETIC RADIATION THROUGH STIMULATED 
RAMAN SCATTERING - SOLID STATE PHYSICS 
REPT *-1935-6 N66-10581 

RESONANT CAVITY, OSCILLATION AND RADIATION 
OUTPUT OF OPTICAL MASERS 

FT0-TT-64-1231/l£2£3G4 N66-11458 

SOLID STATE OPTICAL MASER RESEARCH - YTTRIUM- 
ALUMINUM-GARNET NEODYMIUM LASER OSCILLATOR AS 
REGENERATIVE NOISE AMPLIFIER - AMPLITUDE 
FLUCTUATIONS 

N66-14272 

STUDIES ON RADIATION PROTECTION FOR MAN, OPTICAL 
MASER OF NEODYMIUM IN TUNGSTATE, CYLINDER WAVE 
PROPAGATION ANALYSIS, AND ELECTROMOTIVE FORCE OF 
INDIUM ANTIMONIDE COMPOUND 

JPRS-33152 N66-15042 

OPTICAL MASER OF TRIVALENT NEODYMIUM IN TUNGSTATE 
CRYSTALS N66-15045 

GROWTH AND ANNEALING OF OPTICAL MASER CRYSTALS AND 

SPECTROSCOPIC EVALUATION OF NECDYMIUM-OCPED 
GLASSES 

PE-TR-8110 N66- 17007 

INVESTIGATIONS IN ASTRONOMY, SOLID STATE PHYSICS, 

OPTICAL MASERS, ATOMIC PHYSICS, AND RADIOACTIVE 
ATOMS FOR ELECTROMAGNETIC APPLICATIONS 
NASA— CR— 70391 N66-17320 

SPACE-TO-SPACE AND EARTH-TO-SPACE COMMUNICATION 
SYSTEMS USING LASER SOURCES 

RADC-TDR— 64-289 N66-22582 

MICROWAVE RADIATION RESEARCH - ACOUSTIC WAVE 
AMPLIFICATION, OPTICAL MASERS, SEMICONDUCTOR 
OSCILLATIONS, RAMAN SCATTERING, FERROMAGNETIC 


BULK INSTABILITIES, AND NONUNIFORM PLASMAS 
ML-1410 N66-22741 

OPTICAL MASER MODULATOR 

POWERFUL PULSE OF RUBY LASER EMISSION GENERATED BY 
ULTRASONIC TRAVELING WAVE DIFFRACTION MODULATOR 

A65-36058 

OPTICAL CHARACTERISTICS OF PROTOTYPE LASER 
MODULATORS WITH THIN, FLAT, DISK-SHAPED FABRY- 
PEROT INTERFEROMETER OESIGN - LASER RADIATION 
IN COMMUNICATIONS 

NOTS— TP-3736 N65-31681 

POWERFUL PULSE OF RUBY LASER EMISSION GENERATED BY 
ULTRASONIC TRAVELING WAVE DIFFRACTION MODULATOR 

A66-15661 

OPTICAL MEASUREMENT 

OPTICAL AND LASER THRESHOLD MEASUREMENTS ON 39 
FLAME-FUSION RUBIES TO OBTAIN HIGHEST OPTICAL 
QUALITY LASER RODS A65-16402 

LASER FCG CISDROMETER FOR MEASURING DROPLET SIZE 
IN FOG A65-17644 

PULSED RUBY LASER OUTPUT MEASUREMENT BY OPTICAL 
BOLOMETER A65-18017 

LASER APPLICATIONS IN PRECISION AND HIGH SPEED 
MEASUREMENT AND APPLICATION IN PHOTOGRAPHY, LONG 
DISTANCE METROLOGY AND PLASMA DIAGNOSTICS 

A65— 20003 

SPIRAL FRINGES IN INTERFERENCE PATTERN QF 
INTERFEROMETER WITH LASER ILLUMINATION AS 
INDICATION OF DISCONTINUITY IN WAVE FRONT OR 
GENERATING SURFACE A65-33430 

HOMOGENEITY AND DIFFUSION LENGTH OF MINORITY 
CARRIERS IN SEMICONDUCTORS MEASURED, USING LASER 
BEAM A65— 33809 

LASER OPTICAL ALIGNMENT SYSTEM - ALL-WEATHER 
THEODOLITE WITH TARGET-ATTITUDE MEASURING 
CAPABILITY 

LOPALS-1 N65-20072 

DOPPLER OPTICAL NAVIGATOR TO MEASURE 
INSTANTANEOUS GROUND SPEED WITH 0,1 FT/SEC 
ACCURACY FOR ALTITUDES OF 250 TC 5000 FEET - 
CONTINUCUS WAVE LASER AS TRANSMITTER 
TRG— 019— 1— 2 N65-28160 

INSTRUMENTATION TECHNIQUES FOR NEW TYPE OF GAS 
DENSITY MEASURING SYSTEM USING LIGHT SCATTERED 
FROM LASER BEAM AS MEASURED QUANTITY 

A66— 1 5794 

CROSS SECTION MEASUREMENT FOR ELECTROMAGNETIC 
BACKSCATTERING OF LASER BEAMS FROM ROUGH ALUMINUM 
AND MAGNESIUM OXIDE SURFACES A66-18930 

CPTICAL DIFFRACTION VELOCIMETER, USING 
BACKSCATTERED LASER LIGHT TO MEASURE RELATIVE 
VELOCITY BETWEEN LIGHT SOURCE AND SURFACE 

A66-22958 

OPTICAL METHOD 

CPTICAL SIMULATION CF MICROWAVE ANTENNAS WITHOUT 
DIRECT FREQUENCY SCALING, OBTAINING AMPLITUDE 
DISTRIBUTION OF LASER RADIATION FIELDS 

A65-29418 

CPTICAL DATA PROCESSING TECHNIQUES CONSIDERING 
STORAGE, MANIPULATION, HOLOGRAPHY AND PATTERN 
RECOGNITION USING MATCHED FILTERS 

A66-12997 

MICROMACHINING WITH PULSED HELIUM-NEON GAS LASER, 
NOTING EXPERIMENTAL TECHNIQUES, OPERATION AND 
APPLICATION A66-19734 

OPTICAL MODULATION 

CPTICAL SECOND HARMONIC GENERATION APPLIED TO HIGH 
POWER COHERENT SOURCE FREQUENCY TRANSLATION IN 
COMMUNICATIONS SYSTEMS A65-I9176 

RUBY LASER OSCILLATIONS MODULATED BY ULTRASONIC 
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VIBRATION 


A65-19623 


TECHNIQUE 


A66-11376 


LASER OSCILLATION WHEREIN LASER MODES OSCILLATE 
WITH APPROXIMATELY FM PHASES THEREBY COMPRISING 
SIDEBANDS OF FM LIGHT SIGNAL A65-21876 

AUTOMODUL AT ION OF EMISSION FROM SOLID STATE LASER 

A65-24809 

LASER BEAM OEFLECTI ON MODULATION OBTAINED BY 
PASSING CURRENT THROUGH CADMIUM SULFIOE PRISM WITH 
OHMIC CONTACTS, USED FOR THERMOCOUPLE MEASUREMENTS 

A65-25890 

MODULATION OF HELIUM-NEON LASER BY LIGHT FROM 
HELIUM DISCHARGE A65-33006 


MULTIPLE INTERNAL-REFLECTION FOLDED-PATH 
RECTANGULAR LASER CONFIGURATION FOR OBTAINING 
LENGTH OF ACTIVE MEDIA BETWEEN FABRY- PEROT 
REFLECTORS A66-16652 

LASER RADIATION ABSORBED ALONG SLANT PATHS, 
SPECTRAL LINE OVERLAPPING AND CENTER LINE SHIFT 
WITH PRESSURE VARIATION A66-17295 

OPTICAL POLARIZATION 

POLARIZATION EFFECTS IN RUBY LASER CONSISTING OF 
RIGHT-ANGLE ROOF-TOPPED ROD WITH C AXIS 
PERPENDICULAR TO ROOF EDGE, EXTERNAL MULTILAYER 
DIELECTRIC REFLECTOR AND HELICAL FLASH TUBE 

A65-29530 


ELECTRO-OPTICAL SHUTTER FOR Q-FACTOR MODULATION 
IN NEODYMIUM GLASS LASER A65-36826 

LASER MODULATION AT ATOMIC LEVEL - POPULATION 
INVERSION AND ESTIMATE OF ZEEMAN SPLITTING 
NASA-CR-60572 N65-16320 

LIGHT MODULATION AND LASER TELECOMMUNICATIONS 
NASA-TT-F-8762 N65-32178 

OPTICAL PHASE MODULATOR USING FERROELECTRIC 
BARIUM TITANATE CRYSTAL PLATE A66-10240 

LASER BEAM MODULATION METHOOS ASSESSED FOR MAKING 
USE OF CAPABILITY OF LASER FOR CARRYING MULTITUDE 
OF SIGNALS SIMULTANEOUSLY A66-11692 

PERIODIC AUTOMODULATION OF RADIATION AND 
POSSIBILITY OF GENERATING GIANT PULSES IN THREE- 
LEVEL LASER WITH I NHOMOGENE OU SL Y EXCITED ACTIVE 
MEDIUM A66-11842 

FABRY- PEROT INTERFEROMETRIC MODULATOR FOR LASER 
BEAM, NOTING ERROR OF PRECISE ALIGNMENT OF 
REFLECTING SURFACES ANO GAUSSIAN TYPE OF 
IMPERFECTIONS A66-12202 

ELECTRO-OPTICAL SHUTTER FOR Q-FACTOR MODULATION 
IN NEODYMIUM GLASS LASER A66-13431 

PERIODIC VARIATION OF QUALITY FACTOR OF HE- NE 
GAS LASER CAVITY BY VIBRATING CUARTZ- MODULATION OF 
LIGHT BEAM A66-13477 

F M LASER OSCILLATION THEORY DISCUSSING EFFECT OF 
ARBITRARY ATOMIC LINE SHAPE, SATURATION, MODE 
PULLING, POWER OUTPUT, SIOEBAND AMPLITUDE, 
DISTORTION, ETC A66-13954 

SELF-MODULATION OF LASER WITH TWG-MOCE RESONATOR 

A66-16775 

COHERENT INTERFERENCE REJECTION, DISCUSSING NOISE 
AND MODULATOR-LEAKAGE PICKUP REJECTION IN LASER 
COMMUNICATIONS EXPERIMENTS A66-172I7 

GAS LASER DIRECT MODULATION A66-18355 


OPTICAL RECTIFICATION IN CRYSTALS USING RUBY 
LASER BEAM 

TID-21807 N65-35445 

HIGHER ORDER CALCULATION OF LASER OUTPUT, NOTING 
APPROXIMATION METHOC FOR LINEWIDTH PARAMETER AND 
LAMB DIP SHAPE ACCURACY A66-19063 

OPTICAL PROPERTY 

NONLINEAR OPTICAL EFFECTS IN CRYSTALLINE AND 
ISOTROPIC MATERIALS DUE TO INDUCED POLARIZATION 
THIRD ORDER IN ELECTRIC FIELD STRENGTH, USING 
GIANT PULSED LASER SOURCE A65-16863 

INFRAREC SPECTRUM, OPTICAL PROPERTIES, ANO 

FABRICATION OF EIGHT-METER GAS LASER 

NEL— 1242 N65-14446 

OPTICAL PROPERTIES OF CHANGES IN GAS COMPOSITION 

IN DISCHARGE TUBE FOR HELIUM NEON LASER 

TR— 64-2 57 .10 N65-19952 

LASER SOURCE REFLECTOMETER TO MEASURE REFLECTANCE 
OF SPECIMENS AT HIGH TEMPERATURE - RELATION OF 
THERMAL EMISSION TO OTHER OPTICAL PROPERTIES 
NBS-TN— 267 N66-2241B 

THERMAL OPTICAL DISTORTION MEASUREMENTS FOR 
NEODYMIUM DOPED GLASS LASER ROD 

MDE-623 6 N66-22419 

PHONCN-PHOTON INTERACTIONS IN OPTICAL SOURCES - 
THEORETICAL DESCRIPTION OF BRAGG AND 
RAMAN- NATH SCATTERING CAUSED BY PROPAGATION OF 
PLANE ACOUSTIC WAVE THROUGH LASER BEAM PATH 
AFOSR- 6 5-2647 Nfcfc-22449 

OPTICAL PUMPING 

HIGH SYMMETRY OSCILLATIONS IN CONTINUOUS WATER 
COOLED SOLID STATE LASERS, SHOWING RELATION TO 
EXCITATION CONDITIONS A65-14185 

MICROWAVE ELECTRON CYCLOTRON RESONANCE PUMPING OF 
NEON-HELIUM LASER TO RAISE PLASMA ELECTRON 
TEMPERATURE FOR INCREASE OF OUTPUT 

A65-15320 


INTENSITY FLUCTUATIONS IN OUTPUT OF FOUR-LEVEL CPTICAL PUMP PULSE SHAPE EFFECT ON POPULATION 

CW LASER OSCILLATORS BY LINEARIZED RATE EQUATIONS INVERSION ATTAINED IN RUBY LASER 

A66- 18434 A65-16569 


MODULATING OUTPUT OF SOLID-STATE LASERS 

D-9202 59- 12 N66-12814 

OPTICAL PATH 

INTERFERENCE FRINGE VISIBILITY UP TO 120 M OPTICAL 
PATH DIFFERENCE, USING HEL I UM-NECN LASER SOURCE 

A65-16766 

FAR FIELD PATTERNS OF OFF-AXIAL MODES IN 
CYLINDRICAL GLASS NEODYMIUM LASER RODS 

A65-34807 

SPECTRAL PUMPING EFFICIENCY, SOLARIZATION EFFECT, 
ENERGY OUTPUT, SPECTROSCOPY, GLASS DAMAGE AND 
OPTICAL PATH DISTORTIONS IN NEODYMIUM GLASS 
LASERS 

AD-612964 N65-24195 

OPTICAL PATH LENGTH CHANGE MEASURED THROUGH LASER 
RODS WITHIN PUMPING PERIOD BY INTERFEROMETRIC 


QUAS I -CONT I NUOUS OPERATION OF CALCIUM TUNGSTATE/ 
NEOOYMIUM ION MASER USING LONG DURATION PUMPING 
PULSES A65-16575 

MAGNETICALLY UNSHIELDED OPTICALLY PUMPED 87 RB 
MASER OSCILLATOR A65-16673 

THRESHOLD CONDITIONS FOR CONTINUOUS SELF-SUSTAINED 
CSC ILLAT IONS PRODUCED BY REGENERATIVE RUBIDIUM GAS 
MASER A65-17659 

FABRICATION AND TEST OF CONTINUOUS WAVE LASER 
ACTION FROM DYSPROSIUM IN CALCIUM FLUORIDE EXCITED 
EY TUNGSTEN LAMP A65-19184 

WATER COOLED RUBY LASER CONTINUOUSLY OPERATED AT 
ROOM TEMPERATURE USING ROD IN PUMPING CAVITY 

A65-19234 

QUA S I— CONT I NUOUS EMISSION OR REGULAR RELAXATION 
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OSCILLATIONS FROM MANY-ELEMENT RUBY LASER 
OPERATING IN VERY FEN AXIAL MODES 

A65-196I9 

HE- NE LASER PROPERTIES AND LASER MECHANISM OF NE 
ATOMS, NOTING TRANSITION PROCESS AND OSCILLATION 
DYNAMICS A65-19999 

LASER ACTION IN RARE EARTH CHELATES, EMPHASIZING 
CHEMISTRY AND SPECTROSCOPIC PROPERTIES OF 
MATERIALS AND PROPERTIES OF LIQUID LASER 

A65-20074 

OPTICAL PUMPING ENERGY TRANSFER MECHANISM IN RARE 
EARTH CHELATES NOTING POSSIBILITY AS LASER 
MATERIAL A&5-2CC7S 

RUBY LASER THRESHOLD PUMPING AND EMISSION ENERGIES 
RELATED TO TRANSMISSION COEFFICIENT, ROD DIAMETER 
AND THRESHOLD LEVEL A65-20343 

EFFECT OF PARTIALLY SHIELDING RUBY LASER ROD FROM 
PUMP LIGHT UPON LONGITUDINAL MODE SPECTRA OF LASER 

A65-21657 

SELF-SUSTAINED OSCILLATION OBTAINED IN OPTICALLY 
PUMPED RUBIDIUM MASER OPERATING AT TRANSITION 
FREQUENCY OF 6835 MC A65-21873 

LASER FUTURE POSSIBILITIES AND APPLICATION 
CONSIDERING OPTICALLY PUMPED SOLIDS, 

SEMICONDUCTORS ANO ANCILLARY EQUIPMENT 

A65-21954 

QUANTUM THEORY OF OPTICAL PUMPING CYCLE DEVELOPED 
FROM ANALYSIS OF EFFECTS OF LIGHT ON ATOMIC ENERGY 

LEVELS A65-24003 

SOLID STATE LASERS WITH EMPHASIS ON PUMPING 
MECHANISMS, SEMICONDUCTOR DEVICES AND IMPURITY- 
MATRIX SYSTEMS A65-24007 

INSTABILITY IN LASER AMPLIFIER MEDIUM OCCURRING AT 

HIGH PUMPING LEVELS, GIVING TRANSMISSION LINE 
EQUIVALENT CIRCUIT FOR PLANE WAVE PROPAGATION 

A65-25888 

COHERENT HIGH POWER PULSES FROM OPTICALLY PUMPED 
Y A G- ND LASER BY Q-SWITCHING FROM MIRROR 
ROTATION A65-26003 

PUMPING POWER FORMULA FOR DETERMINING 
CHARACTERISTICS OF CONTINUOUS WAVE AND PULSED 
LASERS A65— 26687 

PULSED AND CONTINUOUS WAVE LASER OPERATION OF 
THULIUM ION DOPED ERBIUM OXIDE WHICH PROVIDES 
PUMPING MECHANISM BY MEANS OF ENERGY TRANSFER 

A65-26955 

HIGH QUANTUM EFFICIENCY IN NARROW BAND TRIVALENT 
RARE EARTH DOPED QUANTUM COUNTER ACHIEVED BY LASER 
PUMPING A65-27604 

MODEL DESCRIPTION AND MATHEMATICAL FORMULATION FOR 
SPIKE PULSING PHENOMENON OBSERVED IN OPTICALLY 
PUMPED THREE-LEVEL LASERS A65-27607 

E-LEVEL POPULATION IN RUBY ROD AS FUNCTION OF PUMP 
ENERGY EMITTED BY* FLASH TUBE A65-28013 

TIME DEVELOPMENT OF OUTPUT INTENSITY OF HE- NE 
LASER AFTER QUENCHING BY PUMPING PARTICLES INTO 
LOWER NEON LASER STATE A65-29075 

SINGLE MODE LASER EFFICIENCY AT HIGH PUMP LEVELS 
AS FUNCTION OF PUMPING RATE AND LASER LENGTHS 
TAKING INTO ACCOUNT MODE SHAPE CHANGES 

A65-29505 

OPTICAL BEAM DIVERGENCE OF 6943 ANGSTROM LIGHT 
CAUSED BY SINGLE PASS THROUGH RUBY LASER AMPLIFIER 
DURING PUMPING A65-29529 

RADIAL DEPENDENCE OF ABSORBED ENERGY DISTRIBUTION 
IN CYLINDRICAL ROD OF NEODYMIUM GLASS PUMPED WITH 
XENON SOURCE A65-29792 

CATHODQLUMINESCENT PHOSPHORS AS LIGHT SOURCE FOR 


LASERS, REDUCING HEAT LIMITATIONS AND ELIMINATING 
INTERNAL STRESSES CAUSED BY THERMAL GRADIENTS 

A65-30436 

REVIEW OF SEMICONDUCTOR LASER DEVELOPMENTS NOTING 
MAGNETIC EFFECTS, MATERIALS FOR IR COHERENT 
RADIATION, OPTICAL LASER, HOLOGRAPHY, ETC 

A65-3C594 

EXCITING GALLIUM ARSENIDE BY NEODYMIUM-GLASS-LASER 
WHEN PUMPING PHOTON ENERGY IS LESS THAN WIDTH OF 
FORBIDDEN BAND IN GALLIUM ARSENIDE 

A65-31307 

LASER CONFIGURATIONS, PERFORMANCE FEATURES AND 
LIMITATIONS DISCUSSING HE- NE, ION AND SOLID 
STATE LASERS *65-31881 

QUASI- FERMI LEVEL, FREQUENCY, THRESHOLD PUMPING 
VALUE AND PARTICULAR MODE IN RADIATIVE INTRABAND 
TRANSITION A65-3I884 

QUANTUM STATISTICAL PROCEDURE DEVELOPED FOR 
RADIATION FIELD AND APPLIED TO LASER AMPLIFIERS 

A65-32707 

EXCITING GALLIUM ARSENIDE BY NEODYMIUM-GLASS-LASER 
WHEN PUMPING PHOTON ENERGY IS LESS THAN WIDTH OF 
FORBIDDEN BAND IN GALLIUM ARSENIDE 

A6 5-33354 

CHROMIUM ALIGNMENT IN RUBY BY OPTICALLY PUMPING 
RUBY SAMPLE WITH CIRCULAR POLARIZED RADIATION FROM 
RUBY LASER A65-334I8 

THERMAL DISTORTION, EXPANSION AND SCATTERING IN 
RUBY AND GLASS LASER RODS DURING AND AFTER PUMP 
FLASH A65— 35068 

U V RADIATION STIMULATED EMISSION IN OPTICALLY 
PUMPED POTASSIUM BROMIDE CRYSTALS USEFUL FOR LASER 
EMISSION WHICH IS CONSISTENT WITH POPULATION 
INVERSION EXCITON SCHEME A65-35069 

GAS MASER PUMP ANALOGOUS TO OPERATION OF HEAT 

ENGINE FOR EXCITING MASER ACTION IN FAR IR, 

DETAILING INTERACTION BETWEEN PURE ROTATIONAL 
STATES CF H CL AND HF A65-35312 

EFFECTS OF RESONATOR LENGTH AND MIRROR 
TRANSPARENCE AND ALIGNMENT UPON DYNAMIC AND STATIC 
CHARACTERISTICS OF RUBY LASER WITH MODULATED 
G-FACTOR A65-35786 

ENERGY LOSSES IN RUBY LASER CUE TO HEAT EVOLUTION 
CURING OPTICAL PUMPING, NOTING RELATION BETWEEN 
ENERGY ABSORPTION ANO POPULATION INVERSION 

A65-36055 

REFRACTIVE INDEX VARIATION DURING LASER OPERATION 
AND CAST-PLASTIC OPTICAL-PUMP CAVITY EQUIPMENT 
FOR PUMPING AND TEMPERATURE CONTROL DURING 
EXPERIMENT 

SAT R— 1 N65-15753 

PINCH METHODS OF GAS DISCHARGE AS LIGHT SOURCE FOR 
OPTICAL PUMPING OF VARIOUS LASER MATERIALS 

N65-22742 

OPTICAL PUMPING IN DARK RUBY, HARMONIC GENERATION 
IN HYDROGEN CYANIDE, SUBMILLIMETER WAVE 
SPECTROSCOPY, AND MIXING OF LASER LIGHT IN BULK 
PHOTOCQNDUCTOR N65-26426 

EFFECT OF OPTICAL PUMPING ON ANOMALOUS DISPERSION 
IN SELECTED RUBY LASERS AND VARIATION OF 
REFRACTIVE INDEX DURING LASER OPERATION 
SATR-3 N65-28619 

OPTICALLY PUMPED SEMICONDUCTOR LASER IN U.S.S.R. 

N65-30208 

PULSED XENON FLASHLAMP AND CONTINUOUS INCANDESCENT 
TUNGSTEN LAMP TRADEOFFS AS NEODYMIUM- YTTRIUM 
ALUMINUM GARNET CRYSTAL LASER PUMPS 
REPT.-3 N65-30242 

FREQUENCY STABILIZATION IN VISIBLE SPECTRUM OF 
GAS LASER USED AS OPTICAL PUMP GAIN MODULATOR 
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JPTICAL RADAR 


SUBJECT INDEX 


NASA-CR-64359 N65-310I3 

KINETIC EQUATION OF LASER OPTIMUM EMISSION, 
DETERMINING PUMPING EFFICIENCY, VALUE OF LOSSES IN 

SPECIAL MODES, ETC A66-11058 

EXCITATION OF RUBY LASERS USING DOUBLE-PUMPED 
HIGH-INTENSITY HELICAL FLASH TUBES, OBTAINING 
TIME-RESOLVED SPECTRA OF ELECTRICAL DISCHARGES AND 

PLASMA TEMPERATURES A66-11446 

OUTPUT POWER AND PULSE DURATION OF RUBY LASER 

A66-12602 

OPTICAL RANGE PARAMETRIC AMPLIFICATION, DESCRIBING 
POWER OUTPUT EXPERIMENT WITH GLASS-LASER-EXCI TEC 
POTASSIUM DIHYDROGEN PHOSPHATE CRYSTAL 

A66-15352 

ENERGY LOSSES IN RUBY LASER DUE TO HEAT EVOLUTION 
DURING OPTICAL PUMPING, NOTING RELATION BETWEEN 
ENERGY ABSORPTION AND POPULATION INVERSION 

A66-I5858 

PUMPING POWER FORMULA FOR DETERMINING 
CHARACTERISTICS OF CONTINUOUS WAVE AND PULSED 
LASERS A66-15900 

OSCILLATION SPIKES IN QUASI-CONTI NUOUS OPERATION 
OF RUBY LASER AT ROOM TEMPERATURE, NOTING 
THRESHOLD PUMPING ENERGY A66-I7532 

QUASI- FERMI LEVEL, FREQUENCY, THRESHOLD PUMPING 
VALUE AND PARTICULAR MODE IN RADIATIVE INTRABAND 
TRANSITION A66-I836I 

PEAK IRRADIANCE OF OPTICAL PUMP AND TOTAL 
PUMP-ENERGY INCIDENT UPON LASER CRYSTAL 
DETERMINED, ACCOUNTING FOR TEMPERATURE VARIATION 
EFFECTS A66-18487 

LASER DEVELOPMENT, DISCUSSING BASIC THEORY, 

PUMPING METHODS AND LASER TYPES 

A66-I8700 

LASER REGIME WITH GIANT PULSES GENERATED IN 
DYSPROSIUM DOPED CADMIUM FLUORIDE UNDER CONTINUOUS 
PUMPING BY XENON LAMPS, OBTAINING Q FACTOR 
MODULATION BY ROTATING PRISM A66-I9376 

INTENSE UV PUMPING EFFECT ON RUBY LASER OUTPUT 

A66-205 19 

OPTICAL DOUBLE RESONANCE IN RUBY, DISCUSSING 
ABSORPTION TRANSITIONS FROM LOWEST EXCITED STATE 
OF CHROMIUM ION EFFECTED BY LASER PUMPING 

A66-208 56 

OPTICAL RANGE PARAMETRIC AMPLIFICATION, DESCRIBING 
POWER OUTPUT EXPERIMENT WITH GLASS-LASER-EXCI TEC 
POTASSIUM DIHYDROGEN PHOSPHATE CRYSTAL 

A66-20893 

PUMP POWER DEPENDENCE OF RUBY LASER STARTING AND 
STOPPING TIME PREDICTED VIA RATE EQUATION ANALYSIS 

A66-2I309 

EFFICIENT CONVERSION OF ELECTRICAL ENERGY INTO 
LASER RADIATION, USING COAXIAL OPTICAL PUMP 

A66-23479 

LASER APPLICATION AND TECHNIQUES NOTING 
AMPLIFICATION, MODULATION, INTERFEROMETRY, 
SCATTERING, PLASMA DIAGNOSTICS, NONLINEAR OPTICS, 
ETC A66-23931 

OPTICALLY PUMPED RUBIDIUM 87 MASER OSCILLATOR 

A66-24124 

LASER PUMPING TECHNIQUES - THETA PINCH ENERGY 
TRANSFER EFFICIENCY IN CONVERSION OF ELECTRIC 
ENERGY TO ELECTROMAGNETIC ENERGY 

AFOSR-65-221 2 N66-15605 

RUBY LASER RADIATION INTENSITY DISTRIBUTIONS BY 
HIGH SPEED CINEMATOGRAPHY AND TIME RESOLVED 
INTERFEROMETRY FOR PUMPED RADIATION EFFECTS 

N66-16657 


METASTABLE NITROGEN MOLECULES AS ACTIVE MEDIUM 
FOR TRANSFORMER LASER PUMPED BY BATTERY OF ND 
GLASS AUXILIARY LASERS 

GPL-A-31-2 N66-1700 1 

OPTICAL RAOAR 

OPTICAL RAOAR OBSERVATION OF UPPER ATMOSPHERIC 
CONSTITUENTS BY LASER BEAMS, EXAMINING NEW METHODS 
BY RESONANCE SCATTERING OF VARIOUS WAVELENGTHS 

A65-14683 

LASER USE IN LONG RANGE MEASUREMENT OF 
TRAJECTORIES 

ONERA TP 166 A65-19C46 

MOTION SENSING BY OPTICAL HETERODYNE DOPPLER 
DETECTION FROM OIFFUSE SURFACES, EXAMINING SPATIAL 

COHERENCY OF SIGNAL A65-1S628 

LASER RADAR WITH WICE ANGLE FLOOD-LIGHTING 
LOPSIDEO ENERGY BEAM FOR NEAR HORIZON USE WITH 
MINIMUM TERRAIN REFLECTIONS A65-23554 

GPTICAL TRACKING OF SATELLITES EQUIPPED FOR 
GEODETIC TRIANGULATION, USING GROUND LASER BEAMS 

A65-29936 

LIGHT DETECTION AND RANGING / LIOAR/ TECHNIQUE USE 
IN ATMOSPHERIC RESEARCH, PARTICULARLY 
METEOROLOGICAL FACTORS IMPORTANT TO AVIATION AND 
ROCKET CPERAT IONS 

A I A A PAPER 65-464 A65-30204 

SOLID STATE LASER AND PHASE SHIFTER DESIGN FOR 
COHERENT OPTICAL RADAR 

AB- 1272-0016-2 N65-17148 

RUBY LASER IN OPTICAL RADAR PROBE SYSTEM FOR 
BALLOON SOUNDING OF STRATOSPHERIC AEROSOL 

N65-30205 

ATMOSPHERIC TURBULENCE, POWER FLUCTUATION AND 
RADAR DETECTION IN LASER SYSTEMS DESIGN 

A66-17294 

LOWER ATMOSPHERIC DENSITY MEASUREMENTS THROUGH 
LIGHT SCATTERING FROM Q-SPOILED RUBY LASER BEAM, 
USING OPTICAL RACAR DETECTOR A66-20398 

MOON SHAPE DETERMINED BY MEASURING DISTANCE FROM 
LUNAR SURFACE POINTS TO LUNAR CENTER OF MASS, 

USING OPTICAL LASER RADAR A66-22964 

RUBY LASER OPTICAL RAOAR DETECTION OF UPPER 
ATMOSPHERIC BACKSCATTERING A66-24395 

CLEAR AIR TURBULENCE DETECTION WITH LASER DOPPLER 
OPTICAL RACAR 

A I A A PAPER 66-374 A66-24498 

HIGH POWER LASER AMPLIFIER FOR OPTICAL RADAR 
TRANSMITTER - SPACE SURVEILLANCE SYSTEM 
EOS-5550-G-1 N66-12355 

OPTICAL RADAR TECHNIQUES - STUDIES OF NEAR 
HEMISPHERICAL RESONATOR GAS LASER 

REPT. -1641-6 N66-12795 

MATERIAL TESTING FOR GAS LASER OSCILLATOR AND 

SOLID STATE CHELATE LASER - OPTICAL RADARS 

RADC— TR-64-526 N66-12838 

SENSING OF METEOROLOGICAL VARIABLES BY LASER 
PROBE TECHNIQUES 

NASA— CR-71397 N66-21657 

OPTICAL RANGEFINDER 

LASER RANGING EXPERIMENTS PERFORMED WITH BEACCN 
EXPLORER B A65-21303 

LASER RANGEFINCER CEVICE PROVIDES FAST AND 
ACCURATE RANGE OF NCNCOOPERAT I VE TARGETS OPERATING 

CN RADAR PRINCIPLE A65-32586 

OPTICAL RANGEFINDER USING GALLILM ARSENIDE LASER 
AS AIRCRAFT ALTIMETER TO ELIMINATE SPURIOUS ECHOES 

A65-3258B 

LASER RANGING VIA CIGITAL COUNTER CCUPLEO 
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OPTICAL RESONATOR 


PHOTOMULTIPLIER TUBE* NOTING SPECTRAL RESPONSE* 
GAIN TRANSIT TINE DEPENDENCE, OUTPUT COUPLING AND 
EFFECTIVE CATHODE DIAMETER A66-23759 

OPTICAL RANGEFINDER USING GALLIUM ARSENIDE LASER 
AS TRANSMITTER AND SILICON P-I-N PHOTODIODE AS 
DETECTOR USED AS AIRCRAFT ALTIMETER 

N66- 11665 

RUBY GROWTH PROCESS FOR RANGEFINDER LASER RODS 

N66-19910 

OPTICAL REFLECTIVITY 

OPTICAL COATING REQUIREMENTS OF LASERS WITH 
8FSPECT TO MATERIALS AND MULTILAYER CONFIGURATION 

*6 5-29 52 G 

SELECTIVE REFLECTION AND DISPERSION PATTERNS NEAR 
RED RUBY LINES, USING RUBY LASER AS LIGHT SOURCE 

A65-33587 

CONICAL EMISSION IN RUBY LASERS WITH EXTERIOR 
MIRRORS A66-14278 

FUSED SILICA OUTPUT COUPLING COMPONENT FOR LASER 
SYSTEM, USING FRUSTRATED TOTAL INTERNAL REFLECTION 
CONFIGURATION A66-17287 

ACCURATE TRACKING OF BEACON- EXPLORER ORBITING 
OPTICAL REFLECTORS, USING PULSED RUBY LASER BEAMS 

A66- 19902 

OPTICAL RESONANCE 

OPTICAL DOUBLE RESONANCE IN RUBY, DISCUSSING 
ABSORPTION TRANSITIONS FROM LOWEST EXCITED STATE 
OF CHROMIUM ION EFFECTED BY LASER PUMPING 

A66— 20856 

RUBY LASER RADIATION SPECTRUM AND OPTICAL 
RESONANCE AT ROOM TEMPERATURE 

FTD-TT— 65— 1312/1L2C4 N66-19914 

OPTICAL RESONATOR 

GAIN SATURATION, LIGHT POWER LEVEL, DISCHARGE 
CURRENT AND METHOD FOR SPECIFYING OUTPUT POWER 
CHARACTERISTICS OF LASER TUBE A65-15326 

PULSED RUBY LASER ROD CAVITY LOSS MEASUREMENTS 
FROM 77 TO 293 DEGREES K INDICATING ESSENTIALLY 
CONSTANT LOSS A65-16129 

RELATIVE EFFICIENCIES OF SINGLE AND MULTIPLE 
ELLIPTICAL CAVITIES FOR LASER PUMPING PRESENTED IN 

GRAPHICAL FORM A65-16401 

AXIALLY UNIFORM ENERGY DENSITY IN LASER CAVITY 
OBTAINED, USING BIREFRINGENT SAPPHIRE QUARTER WAVE 
PLATES, RUBY ROD ANO TWO MIRRORS 

A65- 16407 

MODE IMPURITY OBSERVEO IN DIFFRACTION MEASUREMENTS 
EMPLOYING GAS LASER APPARENTLY RESONATING IN 
TEN-00 MODE A65-16571 

STIMULATED BRILLOUIN RADIATION IN OFF-AXIS RUBY 
LASER RESONATOR USING CARBON DISULFIDE CELL, 
EXAMINING OUTPUT SPECTRUM A65-168I1 

OPTICAL CAVITY IN WHICH MOOES ARE DETERMINED AS 
STATIONARY STATES OF DIFFRACTION-LIMITED OBJECT/ 
IMAGE TRANSFORMATION OF CLASSICAL OPTICS 

A65-18013 

CONJUGATE-CONCENTRIC LASER RESONATOR WITH SIMPLE 
IMAGING SYSTEM GEOMETRY DISCUSSING PROPERTIES, 
EIGENVALUE PROBLEM AND FILTERING FUNCTIONS 

A65-18206 

DIFFRACTION LOSSES AND FIELD DISTRIBUTIONS AT 
REFLECTORS OF LOW-LOSS MODES OF SYMMETRIC CONFOCAL 
LASER RESONATOR A65-18315 

HIGH RESOLUTION STREAK CAMERA TO INVESTIGATE MOOE 
EXCITATION AND GENERATION KINETICS IN RUBY LASER 
WITH CONCENTRIC CAVITY A65-18460 

CHANGES IN EQUAL THICKNESS BANDS OF PLANE PARALLEL 
RUBY CRYSTALS DUE TO HEATING BY EXCITING LIGHT 

A6 5- I 8461 


GAS LASER OUTPUT DEPENDENCE ON ANGLE OF BEAM 
INCIDENT ON PLANE PARALLEL GLASS PLATE OF 
RESONATOR A65-18555 

WATER COOLED RUBY LASER CONTINUOUSLY OPERATED AT 
ROOK TEMPERATURE USING ROD IN PUMPING CAVITY 

A65-19234 

HELIUM-NEON LASER RADIATION DISPERSION MEASUREMENT 
IN TRANSITION 3S2-2P4 FOR VARYING MIRROR SPACING 

A65-19693 

MINIMUM VALUE OF TIME DEPENDENT LASER RADIATION 
LOSSES AT WHICH GIANT OSCILLATIONS OCCUR 

A65— 1974G 

RUBY LASER OUTPUT RADIATION CHANGE DUE lu 
PHTHALOCYANINE SOLUTIONS PLACED IN RESONATOR 
CAVITY A65— 21071 

RESONANT MODES OF UNSTABLE OPTICAL RESONATORS AND 
LOSSES A65— 21299 

OPTICAL RESONATOR EFFECTS ON POPULATION 
DISTRIBUTION IN HELIUM-NEON GAS LASERS DETERMINED 
FROM SIDE LIGHT MEASUREMENTS A65-21656 

POLARIZED LASER RADIATION WITH RELATION BETWEEN 
INTENSITY AND DIPOLE MOMENT OF ANISOTROPY AND 
PUMPING POWER A65-21805 

LIGHT INTENSITY DISTRIBUTION INSIDE CYLINDRICAL 
REFLECTING CAVITY USING RUBY LASER ROO AND 
ANALYSIS OF INTERDEPENDENCE OF THRESHOLD, FILAMENT 
POSITION AND EFFICIENCY A65-22624 

OBLATE SPHERICAL CAVITY MODE APPROACH TO MODE 
STRUCTURE OF LASER RESONATOR, USING VECTOR WAVE 
EQUATION A65-22932 

TIME DEPENDENCY OF INTENSITY OF STIMULATED 
EMISSION IN RUBY LASER WITH OPTICAL RESONATOR 
CONTAINING ALUMINUM-COATED OPAQUE SPHERICAL 
MIRRORS A65-23014 

OPTIMUM LASER CAVITY STRUCTURES USING MATRIX 
CALCULATIONS BASED ON GEOMETRICAL OPTICS 
APPROXIMATION A65-23846 

NATURAL MODES OF PLANE AND CYLINDRICAL DIELECTRIC 
RESONATORS IN OPTICAL BANO A65-24810 

HELIUM-NEON LASER MULTIBEAM GENERATION IN GAS 
DISCHARGE TUBE, USING SPHERICAL MIRRORS AND 
TAPERED PLATES A65-24824 

POLARIZEC LASER RADIATION WITH RELATION BETWEEN 
INTENSITY AND DIPOLE MOMENT OF ANISGTROPY ANO 
PUMPING POWER A65-24857 

STABILITY PARAMETER, SPOT SIZE AND WAVE FRONT 
CURVATURE OF GAUSSIAN BEAM IN RING RESONATOR 
CONTAINING UP TO FOUR UNEQUALLY SPACED SPHERICAL 
MIRRORS A65-24910 

RESONANCE OSCILLATION IN RUBY LASER EMISSION 
STUOIED BY FABRY- PEROT MULTIPLEX ETALON AS 
FUNCTION OF RESONATOR PROPERTIES 

A65-24976 

ELECTROMAGNETIC FIELD AND SECOND OPTICAL HARMONIC 
GENERATED IN LASER RESONATOR AS TWO INTERDEPENDENT 

PROCESSES A65-25271 

REFLECTION COEFFICIENT OF MIRRORS MEASURED ON 
OPERATING WAVELENGTH OF LASER IN WHICH THEY ARE 
CSEO A65-25589 

LASER WITH HOLLOW CATHODE DISCHARGE ON NEON- 
HYDROGEN MIXTURE AND CAVITY FORMED BY CYLINDRICAL 
HIRRORS A65-25590 

RUBY LASER ROD POSITION ALONG INTERFEROMETER AXIS, 

DETERMINING PRESENCE OF AOJACENT INTERFEROMETER 
* 0DE S A65-25874 

SINGLE RESONATOR REFLECTION AMPLIFIER ANALYSIS IN 
TERMS OF SCATTERING MATRIX DESCRIPTION OF OPTICAL 
RESONATOR A65-25885 
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LASER MIRRORS CONSISTING OF ALTERNATING LEAD-OXIDE 
AND CRYOLITE FILMS A65-26039 

PHYSICAL PRINCIPLES OF LASERS ANC APPLICATION IN 
STUDYING RADIATION AND MATTER INTERACTION 

A65-26933 

GAS LASER OUTPUT DEPENDENCE ON ANGLE OF BEAM 
INCIDENT ON PLANE PARALLEL GLASS PLATE OF 
RESONATOR A65-27148 

RAMAN DIFFUSION OF LIQUIDS PLACEO OUTSIDE OPTICAL 
CAVITY AND EXCITED BY RUBY LASER 

A65— 27944 

HIGH RESOLUTION STREAK CAMERA TO INVESTIGATE MODE 
EXCITATION AND GENERATION KINETICS IN RUBY LASER 
WITH CONCENTRIC CAVITY A65-28089 

CHANGES IN EQUAL THICKNESS BANDS OF PLANE PARALLEL 
RUBY CRYSTALS DUE TO HEATING BY EXCITING LIGHT 

A65-28090 

ELECTRIC CIRCUIT ANALOG OPTIMUM DESIGN OF MODE- 
SELECTIVE MULTIREFLECTOR FABRY- PEROT LASER 
RESONATORS A65-30344 

RUBY LASER OUTPUT RADIATION CHANGE DUE TO 
PHTHALOCYANINE SOLUTIONS PLACED IN RESONATOR 
CAVITY A65-3I236 

LASER OPERATION PRINCIPLES AND OSCILLATING ELEMENT 
OF LASER RESONATOR A65-3I880 

MICROWAVE OR LASER RESONATOR WITH FLAT-ROOF MIRROR 
HAS VERY SMALL DIFFRACTION LOSSES AND IS 
INSENSITIVE TO MISALIGNMENT WHEN ROOF ANGLE IS 
VERY SMALL A65-34606 

SYNCHRONIZED GENERATION OF RADIATION BY ALL 
SEMICONDUCTOR ELEMENTS OF LASER SYSTEM WITH 
RADIATIVE MIRRORS CAUSED BY 0 1 FFRACT ION OF 
ELECTROMAGNETIC FIELD A65-35279 

DESIGN AND CONSTRUCTION OF STABLE SINGLE FREQUENCY 
RF EXCITED HE- NE LASER AT 6328 ANGSTROMS 

A65-3535 8 

LASER EMISSION WITH VARIABLE RESONATOR LOSSES, 
CONSIDERING RELATIVELY LOW INITIAL OVERPOPULATION 

A65-35784 

TRUNCATED EQUATIONS DESCRIBING COHERENT RADIATION 
OF EXCITED CHROMIUM IONS IN RUBY SITUATED IN 
TRAVELING WAVE RESONATOR A65-35919 

LASER MODE OPERATION IN PRESENCE OF RADIATION 
ABSORBING IMPURITY ANALYZED BY EXTENDED THOMSON 
TYPE SYSTEM A65-35930 

CIRCULAR DIELECTRIC RESONATOR UNDER CRITICAL 
OPERATING CONDITIONS IN ANALYSIS OF PERFORMANCE 
AND ENERGY LOSS A65-36011 

OPTICAL-MISALIGNMENT EFFECT ON THRESHOLD POWER OF 
SOLID STATE LASER AND COMPENSATION VIA LENS IN 
RESONATOR A65-36051 

THRESHOLD PUMPING ENERGIES COMPARED TO DETERMINE 
LOSSES IN FABRY- PEROT RESONATORS DUE TO MIRROR 
MISALIGNMENT A65-36053 

STEADY STATE OSCILLATIONS OF MOLECULAR BEAM LASER 
WITH INHOMOGENEOUS SINUSOIDAL FIELD IN RESONATOR 

A65-3656 1 

NONLINEAR OPTICS - LASERS, RAMAN SCATTERING, 

AND OPTICAL RESONATORS 

JPRS-29459 N65-2II41 

QUANTUM ELECTRODYNAMICS IN OPTICAL RESONATORS AND 
MASERS, THERMAL PINCHING, N-TYPE SEMICONDUCTORS, 
COHERENT LIGHT, TRANSISTOR SWITCHING, POPULATION 
INVERSION, AND BREAKDOWN 

AF0SR-65-0248 N65-23491 

COUPLED OPTICAL RESONATOR SYSTEM CHARACTERISTICS 
USING LASER RESONATORS COUPLED TO EXTERNAL 
RESONATORS N65-23492 


UNSTABLE OPtlCAL RESONATORS FOR RUBY LASER 
APPLICATIONS 

ML— 1227 N65-33916 

MICROWAVE MODELS OF OPTICAL RESONATORS - LASER OR 
MICROWAVE RESONATOR WITH FLAT ROOF MIRRORS - 
OPEN LASER RESONATORS RESEARCH 

AFCRL-6 5-568 N65-34155 

SELF-LOCKED GAS LASER MODE DEPENDENCE ON CAVITY 
LENGTH AND POSITION OF LASER MEDIUM IN CAVITY 

A66-10347 

PHASE RELATIONS OF LONGITUDINAL MODES IN GAS LASER 
WITH ANNULAR RESONATOR A66-10726 

REFLECTION COEFFICIENT OF MIRRORS MEASURED ON 
OPERATING WAVELENGTH OF LASER IN WHICH THEY ARE 
USED A66-1I420 

LASER WITH HOLLOW CATHODE DISCHARGE ON NEON- 
HYDROGEN MIXTURE ANC CAVITY FuRMfcL) BY CYLINDRICAL 
MIRRORS A66-1142I 

TRAVELING WAVE OSCULATIONS IN RUBY LASER 
RESONAT CR USING PASSIVE OPTICAL ISOLATOR, 
ELIMINATING FARADAY ROTATOR AND ATTENDANT 
MAGNETIC FIELD A66-11448 

LASER MIRRORS CONSISTING OF ALTERNATING LEAD-OXIDE 
AND CRYOLITE FILMS A66-I1820 

CURRENT DISCHARGE OF HELIUM NEON LASER ON LASER 
ACTION A66-12439 

MULTIPLE LIGHT FILTER NARROWING EMISSION BANDS OF 
RUBY LASER WITH MULTIPLEX RESONATOR 

A66-I2627 

M.UL TIREFLECTOR FABRY- PEROT LASER RESONATORS, 
DISCUSSING SUPPRESSION EFFECT AGAINST UNWANTED 
MODES A66-13325 

OPTICAL RESONATOR USING CYLINDRICAL MIRROR WITH 
VARIABLE RADIUS OF CURVATURE A66-1309O 

FABRY- PEROT INTERFEROMETER AND CONFOCAL AND 
SPHERICAL RESONATOR, CALCULATING INTEGRAL 
EQUATIONS FOR El GNVALUE AND EIGENFUNCTION OF 
LOWEST ORDER TW EIGENMODE A66-14277 

TRAVELING WAVE OSCILLATIONS OF ION RING LASER IN 
MIRROR-RING RESONATOR A66-14903 

OUTPUT SPECTRA OF ARGON ION LASER IN RING 
RESONATOR AND TWO MIRROR RESONATORS 

A66-14904 

MICROWAVE MODELS USED TO MEASURE FREQUENCY AND 
QUALITY FACTORS OF FABRY- PEROT RESONATOR WITH 
PLANE SQUARE MIRRORS OPERATING IN X-BAND 

A66-149C9 

MODULATION OF LASER LIGHT WITH COMPOSITE FABRY- 
PEROT RESONATOR, USING MORE THAN THREE MULTIPLE 
REFLECTING PLATES A66-I5836 

CPTICAL -MISALIGNMENT EFFECT ON THRESHOLD POWER OF 

SOLID STATE LASER AND COMPENSATION VIA LENS IN 
RESONATOR A66-15854 

THRESHOLD PUMPING ENERGIES COMPARED TO DETERMINE 
LOSSES IN FABRY- PEROT RESONATORS DUE TO MIRROR 
MISALIGNMENT A66-15856 

DISPERSION RESONATOR PERFORMANCE IN RUBY LASER, 

SHOWING GENERATION OF R SUB 1 AND R SUB 2 LINES 

A66-16346 

MODE COMPETITION ANC COUPLING IN Q-SWITCHED RUBY 
LASER A66-16383 

CPTICAL DESIGN OF ELLIPTICAL CAVITIES AND 
COMPARISON OF ENERGY TRANSFERS FROM LIGHT SOURCE 
TO RUBY LASER WITH CYLINDRICAL CAVITIES 

A66-16647 

SOLID STATE LASER OUTPUT EXHIBITING REGULAR AND 
IRREGULAR SPIKES ANALYZED THROUGH RELAXATION 
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OPTICAL TRANSITION 


OSCILLATIONS AND CLASSICAL PHYSICS 

A66-20568 

EIGENVALUES OF INTEGRAL EQUATIONS IN LASER 
RESONANT CAVITIES A66-21343 

THEORETICAL OPTICAL RESONATOR FOR LASER WITH RARE 
EARTH LIQUID SOLUTIONS AS ACTIVE COMPONENTS 

A66-21970 

MULTIPLEX LIGHT FILTER FOR EXCITATION OF RUBY 
LASER A66-22032 

DISPERSION RESONATOR PERFORMANCE IN RUBY LASER, 
SHOWING GENtKAiiun Or R SUS 1 AND R SUB 2 LINES 

A66-22345 

STANDING WAVES IN LASER RESONATORS VERIFIED BY 
PLACING THIN METALLIC FILMS BETWEEN EXTERNAL 
MIRRORS OF PULSED NEODYMIUM LASER 

A66-22893 

MODE SUPPRESSION TECHNIQUES FOR GAS LASER SINGLE 
AXIAL MODE OPERATION FOR LARGE MIRROR SEPARATIONS 

A66-23093 

LASER ACTION ON ROTATIONAL LINE IN CARBON DIOXIDE 
AND NITROUS OXIDE VIBRATIONAL SPECTRA IN BOTH P 
ANO R BRANCHES UP TO J VALUES OF OVER 50 

A66-23357 

EQUATIONS OF MOTION GOVERNING INTERACTION OF 
OPTICAL MODES IN PRESENCE OF TIME-VARYING 
PARAMETERS A66-24559 

TWO-LEVEL ATOM INTERACTION WITH MULTMODE GAS LASER 
CAVITY, OBTAINING STATIONARY STATE AND SOLVING 
UNIQUE EIGENVALUE IN SPECIAL CASES 

A66-24568 

DEPENDENCE OF BEAT FREQUENCY OF NEODYMIUM LASER 
AXIAL MODES ON DISTANCE BETWEEN MIRRORS AND 
NEODYMIUM ROD POSITION WITHIN RESONATOR 

A66- 24881 

MACROSCOPIC WAVEGUIDE AND WAVEGUIDE COMPONENTS FOR 
OPTICAL SYSTEMS - LASERS 

NASA-CR-332 N66- 16086 

OPTICAL SENSOR 

ROCKET MISSILE ATTITUDE SENSING DURING EARLY 
LAUNCH PHASE USING POLARIZED LASER BEAMS 
TRANSMITTED FROM GROUND STATION 

A65-23619 

OPTICAL SIGNAL 

LIGHT WAVE FREQUENCY CONVERSION BY LASER CRYSTAL, 
EXAMINING RESULTANT HARMONICS A65-15508 

SEMICONDUCTOR LASER DIGITAL DEVICES FOR GENERAL 
PURPOSE LOGIC CIRCUITS BASED ON NONLINEAR 
INTERACTION OF INTENSE OPTICAL SIGNALS 

A65-19342 

PARAMETRIC CONVERSION OF OPTICAL FREQUENCIES IN 
CRYSTAL ILLUMINATED BY LASERS A65-28626 

LASER LIGHT REDISTRIBUTION IN ILLUMINATING OPTICAL 
SIGNAL PROCESSING SYSTEMS NOTING APODIZATION, 
SPATIAL MODES AND ASPHERIC ELEMENTS 

A66-14830 

OPTICAL RANGE PARAMETRIC AMPLIFICATION, DESCRIBING 
POWER OUTPUT EXPERIMENT WITH GLASS-LASER-EXCITED 
POTASSIUM DIHYDROGEN PHOSPHATE CRYSTAL 

A66-15352 

OPTICAL RANGE PARAMETRIC AMPLIFICATION, DESCRIBING 
POWER OUTPUT EXPERIMENT WITH GLASS-LASER-EXCITED 
POTASSIUM DIHYDROGEN PHOSPHATE CRYSTAL 

A66-20893 

TEXT ON HIGH SPEED OPTICAL PULSE TECHNOLOGY, 

LASERS AND MEASURING TECHNIQUES, EMPHASIZING 
CAPACITOR DISCHARGE APPLICATION 

A66-22063 

OPTICAL SPECTRUM 

QUANTUM THEORETICAL ANALYSIS OF LASER BEAM 


FLUCTUATIONS AND OF LIGHT BEAT EXPERIMENTS WITH 
TWO LASERS A65-25059 

OPTICAL TRACKING 

SATELLITE-BORNE LASER ELECTRO-OPTICAL NAVIGATION 
SYSTEM, ANALYZING ANGULAR TRACKER AND CORNER- 
REFLECTOR SENSOR A65-29242 

LASER IN SPACE APPLICATION, DISCUSSING ELECTRO- 
CPTICAL DEVICES A65-31883 

LASER BEACON FOR DAYLIGHT OPTICAL TRACKING - 
COMPONENTS DESCRIPTION, SIGNAL TO NOISE RATIO, 

AND SIGNAL SENSITIVITY 

NASA— CR— 62616 N6*-23285 

OPTICAL SUPERHETEROCYNE RECEIVER - LASER SYSTEM, 
DOPPLER FREQUENCY TRACKING, AND OPTICAL 
TRACKING 

NASA— CR— 63393 N65-26401 

RANGE OF LASER TELEMETRIC DEVICE WITH REFLECTOR 
CN TRACKING OBJECT 

ONERA— TP-166/ 1964/ N65-28497 

SYSTEM FOR OPTICAL ACQUISITION AND TRACKING, AND 
LASER BEAM DEFLECTOR DEVICES - ELECTRO-OPTICAL 
TECHNIQUES FOR CONTROLLING DIRECTION OF LASER 
BEAM FLOW 

NASA— CR— 64222 N65-30541 

BALLOON-BORNE XENON LIGHT OPTICAL BEACON FOR 
LASER AND OPTICAL TRACKING, AND MISSILE-BORNE 
XENON OPTICAL BEACON FOR OPTICAL TRACKING 
B-3068 N65— 31897 

HELIUM-NEON LASER WITH HIGH SPECIFIC POWER FOR 
USE WITH OPTICAL TRACKING SYSTEMS AT 6328 A 
NASA— CR— 68589 N66- 13349 

HIGH ENERGY LASER SYSTEM FOR LARGOS GEOCETIC 
SATELLITE OPTICAL TRACKING 

B— 30 1 1 N66— 14591 

PIEZOELECTR ICALLY POWERED LASER BEAM WAVEGUIDE FOR 
ELECTRO-OPTICAL ACQUISITION AND TRACKING 
NASA-CR-68895 N66— 17291 

LASER BEAM TRACKING OF BEACON EXPLORER 
SATELLITES 

NASA— TM-X— 5663 1 N66-22191 

RESEARCH REVIEW OF OPTICAL TRACKING, GUIDANCE, AND 
COMMUNICATION STUDIES AT MSFC N66-23457 

OPTICAL RENDEZVOUS GUIDANCE SYSTEM AND GROUND 
BASED OPTICAL TRACKING SYSTEM DEVELOPMENT 

N66-23458 

OPTICAL TRANSITION 

CONTINUOUS LASER EMISSION DUE TO VIBRATIONAL 
TRANSITIONS IN CARBON DIOXIDE AND NITROUS OXIDE 
MIXTURES EXCITED BY HF SOURCE A65-26292 

KINETIC EQUATION THEORY APPLIED TO STEADY STATE 
LASER RADIATION DUE TO BAND-BAND TRANSITION IN 
SEMICONDUCTOR CONTAINING IMPURITY CAPTURE LEVELS 

A65-26694 

LASER OSCILLATION IN GASEOUS IONS, TABULATION OF 
WAVELENGTHS, CLASSIFICATIONS AND REFERENCES FOR 
230 ION LASER TRANSITIONS A65-30343 

KINETIC EQUATION THEORY APPLIED TO STEADY STATE 
LASER RADIATION DUE TO BAND-BAND TRANSITION IN 
SEMICONDUCTOR CONTAINING IMPURITY CAPTURE LEVELS 

A65-32952 

LASER ACTION ON P- AND R-BRANCH TRANSITIONS OF 
CARBON DIOXIDE VIBRATIONAL SPECTRUM BAND PRODUCED 
BY PULSED DISCHARGE ADMIXTURE OF VARIOUS GASES 

A65-33058 

ATOMIC BEAM LASERS, PARTICULARY FOR POPULATION 
INVERSION IN LEVELS OF OPTICAL TRANSITION 

A66-10448 

ATOMIC BEAM LASERS, PARTICULARLY FOR POPULATION 
INVERSION IN LEVELS OF OPTICAL TRANSITION 


1-83 



OPTICS 


SUBJECT INDEX 


A66-13311 


AD-613295 


N65-25734 


SIMULTANEOUS ACTION OF RF PERTURBATION BETWEEN 
ZEEMAN SUBLEVELS OF ATOMIC TRANSITION WHICH IS 
ALSO PRODUCING LASER OSCILLATION 

A66-2L177 

Q-SW ITCHING OF CARBON DIOXIDE ANO NITROUS OXIDE 
GAS LASER TRANSITIONS A66-23354 


FLUORESCENT ORGANIC LASER DEVELOPMENT - THETA 
PINCH ARGON LAMP MEASUREMENTS 

CR _ 7 N65-25966 

PERIPHERAL MODES IN CHELATE LASER, NOTING 
LUMINESCENCE EMITTEC BY AXIS OF CYLINDRICAL CELL 
AND LATERAL FACE A66-15171 


OPTICS 

INTERFEROMETER EXPERIMENT 
SHOWS ITS RADIATION OBEYS 


OF HELIUM-NEON LASER 
LAWS OF CLASSICAL OPTICS 
A65-19994 


ORGANISM 

RUBY LASER FOR STUDY OF 
ON BIOLOGICAL ORGANISMS 
CR-3885 


LASER RADIATION EFFECTS 

N66-10583 


LASER APPLICATION IN MEDICINE, MANUFACTURING, 
SPECTROSCOPY, OPTICS AND COMMUNICATIONS 

A65-3I882 

MONOGRAPH ON THEORY OF COHERENCE IN OPTICS 
INCLUDING CONCEPT OF DEGREE IN COHERENCE, 

COHERENCE IN QUAS I-MONOCHROMAT IC LIGHT AND IN 
DIFFRACTION PHENOMENA A65-33897 


OSCILLATION 

LASER OSCILLATIONS FROM PULSED ELECTRICAL 
DISCHARGE THROUGH NITROUS OXIDE AT 10-9 MICRON 


LASER OSCILLATIONS AT WAVELENGTHS BETWEEN 21 AND 
32 MICRONS FROM PULSED DISCHARGE THROUGH AMMONIA 


NONLINEAR OPTICS - LASERS, RAMAN SCATTERING, 

AND OPTICAL RESONATORS 

JPRS-29459 N65-2I 141 


RELAX AT ICN OSCILLATIONS IN EMISSION OF RUBY LASERS 

UNDER VARIOUS OPERATIONAL CONDITIONS 

T-G-215 N65-24968 


OPTICAL COHERENCE ANO NONLINEAR INTERACTION OF 
LIGHT WAVES IN DIELECTRICS 

REPT. -1579-17 N65-21553 


RESCNANT CAVITY, OSCILLATION 
OUTPUT OF OPTICAL MASERS 
FTD-TT-64- 123 1/1C2G3C4 


AND RADIATION 

N66-11458 


OPACITY MEASUREMENT OF XENON FLASH TUBE - OPTICAL 
MASER 

NASA-CR-56917 N65-35256 

BOOK ON MODERN OPTICS INCLUDING LASER AND COHERENT 
LIGHT, GEOMETRICAL OPTICS, LENS SYSTEMS, 
INSTRUMENTS, ETC A66-12623 


TIME DEPENDENCY OF COUPLED MODE LASER OSCILLATION 
UCRL-7497 N66-20355 


OSCILLATION FREQUENCY 

ANGULAR OSCILLATION MODES IN NEON-HELIUM GASEOUS 
LASER WITH PLANE PARALLEL MIRRORS 


AAS-15458 


NEW OPTICS TECHNIQUES INCLUDING INTERFERENCE 
FILTERS, LASERS AND OPTICAL FIBERS 

A66-19118 


LASER OSCILLATION FREQUENCY AND AMPLITUDE 
FLUCTUATIONS MEASURED BY DELAY LINE ANO SQUARE LAW 
DETECTOR A65-20510 


SIGNAL AND NOISE OUTPUT OF OPTICAL LASER SYSTEMS 
REPT. -1935-7 N66-15966 

OPTICAL TECHNOLOGY, LASER, AND MICROELECTRONICS 
RESEARCH REVIEW AT MARSHALL SPACE FLIGHT 
CENTER 

NASA-TM-X-53364 N66-23456 

OPTIMAL CONTROL 

RADIOMETER MASERS, MICROWAVE GENERATION, 

BIOLOGICAL ASPECTS OF MICROWAVES, POLYMERIZATION 
AND OPTIMAL CONTROL 

AD-455792 N65-18884 

ORGANIC COMPOUND 

ORGANIC CATIONS EFFECT ON LASER THRESHOLD OF 

SOLUTIONS OF TETRAKIS FORM OF EUROPIUM 

BENZOYL TR I FLUOROAC ETON ATE A66-18418 


LASER OSCILLATION WHEREIN LASER MODES OSCILLATE 
WITH APPROXIMATELY FM PHASES THEREBY COMPRISING 
SIDEBANDS OF FM LIGHT SIGNAL A65-2I876 

RUBY LASER ROO POSITION ALONG INTERFEROMETER AXIS, 
DETERMINING PRESENCE OF ADJACENT INTERFEROMETER 
MODES A65-25874 

ANGULAR OSCILLATION MOOES IN NEON-HELIUM GASEOUS 
LASER WITH PLANE PARALLEL MIRRORS 


SPECTROMETER FOR LASER OSCILLATION FREQUENCIES AND 
MODES ANALYSIS A65-29430 

LASER EMISSION WITH VARIABLE RESONATOR LOSSES, 
CONSIDERING RELATIVELY LOW INITIAL OVERPOPULATION 

A65-35784 


ORGANIC FLUORINE COMPOUND 

REFRACTIVE INDEX OF SOLID DETERMINED, USING FAR 
IR MICHELSON INTERFEROMETER ILLUMINATED WITH 
RADIATION FROM CN MASER A65-24683 

ORGANIC LASER 

STIMULATED EMISSION AT ROOM TEMPERATURE IN 
EUROPIUM CHELATE SOLUTION A65-21625 

ORGANIC LASER CONFERENCE 

TR— 64-052 • 6 N65-15502 


STEADY STATE OSCILLATIONS OF LASERS WITH 
DISTRIBUTED ENERGY LOSSES N65-27236 

NONLINEAR INTERACTION OF OSCILLATIONS OF TWO TYPES 
IN LASER DOES NOT AFFECT STATIONARY OPERATION WHEN 
OSCILLATIONS ARE SUFFICIENTLY APART IN BAND 


jSC ILLAT I ON OF MASER WITH SINUSOIDAL DISTRIBUTION 
]F RESONATOR FIELO ALONG AXIS OF MOLECULAR MOTION 

A66-11843 


ORGANIC LASER DEVELOPMENT N65-15503 

STIMULATED EMISSION IN FLUORESCENT ORGANIC 
MOLECULES N65-15504 


F M LASER OSCILLATION THEORY DISCUSSING EFFECT OF 
ARBITRARY ATOMIC LINE SHAPE, SATURATION, MOOE 
PULLING, POWER OUTPUT, SIDEBAND AMPLITUDE, 
DISTORTION, ETC A66-1395 


ENERGY TRANSFER IN RARE EARTH CHELATES - 
IMPLICATIONS FOR ORGANIC LASER DESIGN 

N65-15505 


HIGHER ORDER CALCULATION OF LASER OUTPUT, NOTING 
APPROXIMATION METHOD FOR LINE WI DTH PARAMETER AND 
LAMB DIP SHAPE ACCURACY A66-19063 


RARE EARTH CHELATE LASERS N65-15508 

PRODUCTION OF STIMULATED EMISSION IN BLUE-GREEN 
REGION IN ORGANIC DOPANT AND HOST SYSTEM - 
AROMATIC ORGANIC LASER DEVELOPMENT 


SPATIALLY INDEPENDENT LASER RATE EQUATION 
GENERALIZED FOR MULTIMODE EFFECTS, NOTING STEADY 
STATE OSCILLATION THRESHOLD SINGULARITIES, SPIKING 
PARAMETERS, ETC A66-24560 
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SUBJECT INDEX 


PARABOLIC EQUATION 


OSCILLATOR 

SHORT-TERN FREQUENCY INSTABILITY AND FREQUENCY 
SPECTRA OF HIGHLY STABLE QUARTZ OSCILLATORS 
MEASURED, USING DOUBLE-BEAN ANHONIA NASER AS 
STANDARD A65-18320 

CONTINUOUSLY PULSED LASER DEVICE WITH SELF- 
CONTAINED LASER OSCILLATOR AND POWER SUPPLY - 
LASER HEADS USING TUNGSTEN LANPS AND XENON 
FLASHLANPS FOR PUNP EXCITATION 

REPT.-2 N65-27581 

THEORY ANO APPLICATION OF MASERS AND LASERS - 
CESIUM; HELIUM-NEON, AND RUBY MASER OSCILLATOR 
SYSTEMS No 5-3 1361 

INTENSITY FLUCTUATIONS IN OUTPUT OF FOUR-LEVEL 
CW LASER OSCILLATORS BY LINEARIZED RATE EQUATIONS 

A66-18434 

CROSS CORRELATION MEASUREMENTS OF OSCILLATOR 
FREQUENCY STABILITY AND THERMAL NOISE AND 
APPLICATION TO ATOMIC HYDROGEN MASER 

A66-24128 

SELF-SUSTAINED RUBIDIUM 87 MASER OSCILLATOR 

N66-10395 

PULSED LASER OSCILLATOR - ADVANCED DEVELOPMENT 
MODEL 

ECOM-0O326-4 N66-X2398 


N66— 11665 

P-N JUNCTION 

GSCILLATIONS SYNCHRONIZED IN SEMICONDUCTOR LASER 
BY P-N TRANSITIONS TO INCREASE POWER AND 
DIRECTIVITY OF EMISSION A65-17319 

FOWARD BIASED P-N JUNCTION ELECTROLUMINESCENCE 
THEORY AND APPLICATIONS TO DIODE LASERS 

A65-18872 

PHYSICAL CONDITIONS FOR OBTAINING LASER EFFECT IN 
P-N JUNCTION ANO TECHNOLOGY IN CONSTRUCTING LASER 
CCVICES A65-23847 

JUNCTION REGION HEATING OF FABRY— FERCT CA ** 
INJECTION LASER TREATED BY THREE TECHNIQUES 

A65— 26819 

OSCILLATIONS SYNCHRONIZED IN SEMICONDUCTOR LASER 
BY P-N TRANSITIONS TO INCREASE POWER AND 
DIRECTIVITY OF EMISSION A65-30372 

RECOMBINATION RADIATION FROM GALLIUM ANTIMONIDE 
P-N JUNCTIONS, OBSERVING STIMULATED EMISSION AND 
LASER ACTION A65-30572 

TIME PARAMETERS OF POWERFUL LASER MEASURED WITH 
GA AS PHOTODIODE, NOTING TIME CONSTANT ANO TIME 
RESOLUTION OF PHOTODIODE A65-34552 


OPTICAL MARGINAL OSCILLATOR DEVELOPMENT IN 
RESEARCH TOWARD TUNABLE COHERENT LIGHT SOURCE 
REPT.-8071 N66-14034 


RADIATIVE TRANSITION PROCESS IN EMISSION SPECTRUM 
OF GALLIUM ARSENIDE P-N JUNCTION LASER DIODES 

A65-34666 


SOLID STATE OPTICAL MASER RESEARCH - YTTRIUM- 
ALUMINUM- GARNET NEODYMIUM LASER OSCILLATOR AS 
REGENERATIVE NOISE AMPLIFIER - AMPLITUDE 
FLUCTUATIONS 

QR “ 7 N66-14272 


GALLIUM ARSENIDE LUMINESCENT DIODES WITH 
TRIANGULAR RESONATOR PRODUCING COHERENT EMISSION 
XT HIGH DENSITY CURRENT A65-36787 

STIMULATED EMISSION FROM GALLIUM ARSENIC P-N 
JUNCTION LASERS N65-20780 


LUMINESCENCE IN RARE EARTH DOPED II-VI COMPOUNDS 
AND SPECTRAL EMISSION CHARACTERISTICS OF LASER 
OSCILLATORS 

ML-1346 N66-16740 


SPECTRAL EMISSION CHARACTERISTICS OF LASER 
COHERENT OSCILLATOR N66-1674; 


OXIDE 

CRYSTAL GROWTH OF INORGANIC OXIDES FOR LASER 
APPLICATIONS 

AD— 611416 N6 5-22952 


INORGANIC LASER MATERIALS - UNARY ANO BINARY 
OXIDES 

AD-466008 N65-34473 


SEMICONDUCTOR DEVICES - SELENIUM DIFFUSION, 

CRYSTAL SYNTHESIS AND P-N JUNCTION FABRICATION, 
FREQUENCY MODULATION LASERS, AND GALLIUM 
COMPOUND INGOTS FOR LASER APPLICATION 
AFCRL— 64-1007 N65-23135 

IMPROVEMENT OF P-N JUNCTION IN GALLIUM ARSENIDE 
EY INCREASING QUANTUM EFFICIENCY FOR DIRECT 
CURRENT STIMULATED ELECTROLUMINESCENCE - LASERS 

AD-461889 N65-26930 

THERMAL LIMITATIONS ON CAPABILITIES OF GALLIUM 
ARSENIDE P-N JUNCTION LASERS A66-10895 

LIGHT EMISSION IN FCRWARD BIASED SEMICONDUCTOR 
P-N JUNCTION A66-12577 


OXYGEN 

NOBLE GAS-OXYGEN LASER OPERATION UNDER 013 TRIPLE 
P EXCITATION THROUGH COLLI SI ON- INDUCED OXYGEN 
DISSOCIATION, NOTING BANOWIDTHS ANO OSCILLATIONS 

A65-21810 


NOBLE GAS-OXYGEN LASER OPERATION UNDER 013 
TRIPLE P EXCITATION THROUGH COLLISION-INDUCED 
OXYGEN DISSOCIATION, NOTING BANOWIDTHS AND 
OSCILLATIONS A65-24862 


OXYGEN AS CAUSE OF SCATTERING AND CONVERSION OF 
IMPURITIES TO HIGHER VALENCE STATE IN CALCIUM 
FLUORIDE LASER SYSTEM A65-3080C 


OPTICALLY CONNECTED LASER CONSTRUCTED ON GALLIUM 
ARSENIDE P-N JUNCTION, NOTING COHERENT RADIATION 

A66— 14363 

GALLIUM ARSENIDE P-N JUNCTION LASER DIODE COVERING 
INJECTION CURRENT DISTRIBUTION, DENSITY AND 
EMISSION SPECTRA VARIATION A66-14659 

GALLIUM ARSENIDE LUMINESCENT DIODES WITH 
TRIANGULAR RESONATOR PRODUCING COHERENT EMISSION 
AT HIGH DENSITY CURRENT A66-19195 

HOLE AND ELECTRON SMEARING AND P-TYPE ABSORPTION 
INFLUENCE ON THRESHOLD CURRENT A66-23478 


RAYLEIGH SCATTERING USING LASER LIGHT FOR 
DETERMINATION OF SCATTERING DENSITY OF ARGON, 
OXYGEN, AND NITROGEN 

R “ 135 N65-26127 

GAS SPECTROSCOPY OF LASER-INDUCED STIMULATED 
BRILLOUIN EFFECT IN HIGH PRESSURE OXYGEN 

A66-23432 

P 

P-I-N DIODE 

OPTICAL RANGEFINDER USING GALLIUM ARSENIDE LASER 
AS TRANSMITTER AND SILICON P-I-N PHOTODIODE AS 
DETECTOR USED AS AIRCRAFT ALTIMETER 


LIGHT EMISSION FROM GALLIUM ARSENIDE SEMICONDUCTOR 
P-N JUNCTION INJECTION LASER 
NOTS-TP-3655 N66-19703 

PACKING DENSITY 

COHERENT LIGHT RECORDING AND REPRODUCING SYSTEM 
COMPRISING TWO-DIMENSIONAL QUANTUM MECHANICAL 
DATA PROCESS OF ULTIMATE PACKING DENSITY ANO 
FREQUENCY BANDWIDTH 

RADC-TR-65-I30 N65-35528 

PARABOLIC EQUATION 

CONSISTENT THEORY OF NONLINEAR OPTICAL EFFECTS IN 
BOUNDED LIGHT BEAMS BY EXTENDING PARABOLIC 
EQUATIONS TO NONLINEAR PROBLEMS 
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PARAMAGNETIC AMPLIFIER 


SUBJECT INDEX 


A66-24888 


PARAMAGNETIC AMPLIFIER 

MASER AMPLIFIER WITH COUPLED ACTIVE RESONATORS 
OPERATING AT 21 CM WAVELENGTH? NOTING ADVANTAGE 
OVER PASSIVE INPUT CIRCUIT A65-14136 


QUANTUM ACTIVE PARAMAGNETIC AMPLIFIER IN FORM OF 
SERIES-COUPLED RESONATORS? NOTING BANDWIDTH 
DEPENDENCE ON RESONATOR NUMBER AND DECOUPLING 
INDEPENDENCE A65-14137 


MASER AMPLIFIER WITH COUPLED ACTIVE RESONATORS 
OPERATING AT 21 CM WAVELENGTH, NOTING ADVANTAGE 
OVER PASSIVE INPUT CIRCUIT A65-24011 


QUANTUM ACTIVE PARAMAGNETIC AMPLIFIER IN FORM OF 
SERIES-COUPLED RESONATORS? NOTING BANDWIDTH 
DEPENDENCE ON RESONATOR NUMBER ANO DECOUPLING 
INDEPENDENCE A65-24012 


PARTICLE ACCELERATOR 

FOCUSED LASER AS ACCELERATING 
PARTICLE ACCELERATOR 


CAVITY FOR CYCLIC 

A66-10328 


PARTICLE DETECTOR _ 

SMALL PARTICLE DETECTION CAPABILITY OF LOW-GAIN 
HELIUM-NEON GAS LASER ENHANCED BY USE OF STOKES 
SETTLING LAW AND LAYERED SEDIMENTATION TECHNIQUE 

A66-14583 


PARTICLE PRODUCTION 

GIANT PULSE LASER USED FOR PRODUCTION 
WITH ENERGIES HIGHER THAN TEN BILLION 


OF PARTICLES 
EV 

A65-25877 


PATTERN RECOGNITION 

LENSLESS PHOTOGRAPHY USING LASERS AND HOLOGRAM/ 
INTERFERENCE PATTERNS BETWEEN REFERENCE WAVE AND 
WAVES SCATTERED BY RECORDED OBJECT/PRODUCING 
THREE-DIMENSIONAL IMAGES A65-27196 


TRAVELING-WAVE QUANTUM PARAMAGNETIC AMPLIFIER 
APPLIED TO RADIO-ASTRONOMICAL INVESTIGATIONS IN 
8-CM BAND A65-24882 


PERFORMANCE CHARACTERISTICS 

HYDROGEN MASER STORAGE BULB 
AD-617342 


CHARACTERISTICS 

N65-30159 


TRAVELING-WAVE QUANTUM PARAMAGNETIC AMPLIFIER 
APPLIED TO RADIO-ASTRONOMICAL INVESTIGATIONS IN 
8-CM BAND A65-36359 


EFFECTS OF INTENSE ULTRAVIOLET RADIATION ON GLASS 
MATERIALS, AND PERFORMANCE CHARACTERISTICS OF 
GLASS LASERS 








PARAMAGNETIC RESONANCE 

MASER ACTION TAKING INTO ACCOUNT MIXING OF 
UNPERTURBED SPIN STATES AND DAMPING MECHANISM 
BETWEEN SPIN MOMENTS AND LOCAL FIELD 

A65-16267 


PERIODIC PROCESS 

THEORETICAL STUDY OF RESONANT MODES 
CAVITY WITH END MIRRORS AND PERIODIC 


OF LASER 


REFLECTIVITY 
AFCRL-64- 1015 


N65-17931 


MAGNETIC Q-FACTOR DESCRIBING ELECTROMAGNETIC 
FIELD ENERGY LOSSES IN PARAMAGNETIC MASER 
CRYSTALS A65-26860 

PARAMETRIC AMPLIFIER 

PARAMETRIC GAIN ACCOMPANYING PARAMETRIC 
AMPLIFICATION OF LIGHT BEAM BY SECOND HARMONIC 
FREQUENCY OF STIMULATED RADIATION FROM RUBY LASER 
ADP CRYSTALS A65-24280 

PARAMETRIC CONVERSION OF OPTICAL FREQUENCIES IN 
CRYSTAL ILLUMINATED BY LASERS A65-28626 

TRENOS IN MASER AMPLIFIERS? DESCRIBING TYPES AND 
DEVELOPMENT TECHNIQUES A65-31408 


PERIPHERAL CIRCULATION 

PERIPHERAL MODES IN CHELATE LASER? NOTING 
LUMINESCENCE EMITTED BY AXIS OF CYLINDRICAL CELL 
AND LATERAL FACE A66-15171 

PERTURBATION THEORY 

INDUCED RADIATION AT HIGH PHOTON DENSITIES? NOTING 
APPLICABILITY OF PERTURBATION THEORY TO 
MULTIPHOTON RESONANCE RADIATION OF LASERS 


PHASE CHANGE 

HE- NE LASER INCORPORATED INTO ARM CF 
INTERFEROMETER USED TO MEASURE FRINGE SHIFT IN 
SMALL TRANSIENT PLASMA A66-13743 


OPTICAL PARAMETRIC AMPLIFICATION INVOLVING THREE 
WAVES, OPERATION OF HIGH POWER, NEARLY SINGLE 
MODED RUBY LASER, AND OBSERVATION OF PARAMETRIC 
INTERACTION AMONG RAMAN-SHIFTED LINES 
RADC-TDR-64-386 N65-14311 

PARAMETRIC AMPLIFICATION IN ADENOSINE DIPHOSPHATE 
USING SECONDARY HARMONIC PRODUCED BY RUBY LASER 
RADC-TDR-64-484 N65-18629 

RADIOMETRIC PERFORMANCE OF SOLID STATE 
SUPERHETERODYNE RECEIVER COMPARABLE TO THAT 
OBTAINED WITH MASERS AND PARAMETRIC AMPLIFIERS 

A66-12437 


INTENSITY DISTRIBUTION OF FRINGE SYSTEMS USED TO 
VERIFY PHASE INVERSION BETWEEN TWO LOBES OF LASER 
IN TEM-10 MODE A66-17453 

QUANTUM MECHANICAL NONLINEAR THEORY OF INTENSITY 
AND PHASE FLUCTUATIONS OF HOMOGENEOUSLY BROADENED 
LASER NOISE A66-22466 


PHASE CONTROL 

OPTICAL SIMULATION OF MICROWAVE ANTENNAS WITHOUT 
DIRECT FREQUENCY SCALING? OBTAINING AMPLITUDE 
DISTRIBUTION OF LASER RADIATION FIELDS 

A65-29418 


OPTICAL RANGE PARAMETRIC AMPLIFICATION, DESCRIBING 
POWER OUTPUT EXPERIMENT WITH GLASS-LASER-EXCITED 
POTASSIUM DIHYDROGEN PHOSPHATE CRYSTAL 

A66-15352 


>HASE DEMODULATOR 

COHERENT INTERFERENCE REJECTION, DISCUSSING NOISE 
AND MODULATOR-LEAKAGE PICKUP REJECTION IN LASER 

AAA— 17917 
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OPTICAL RANGE PARAMETRIC AMPLIFICATION, DESCRIBING 
POWER OUTPUT EXPERIMENT WITH GLASS-LASER-EXCITED 
POTASSIUM DIHYDROGEN PHOSPHATE CRYSTAL 

A66-20893 

GC/S NITROGEN-COOLED NONDEGENERATE PARAMETRIC 
AMPLIFIER, NOTING DESIGN, APPLICATION AND 
OPERATION CHARACTERISTICS A66-21857 

PARAMETRIC OSCILLATOR 

PARAMETRIC EXCITATION OF ACOUSTIC WAVES IN 
SIMULATED BRlLLOUIN SCATTERING 

REPT. -1935-5 N65-29906 

EQUATIONS OF MOTION GOVERNING INTERACTION OF 
OPTICAL MODES IN PRESENCE OF TIME-VARYING 
PARAMETERS A66-24559 


EXPERIMENTAL OSCILLATION OF TWO LASERS AT SAME 
FREQUENCY WITH PHASE DIFFERENCE OF LESS THAN ONE 
THIRD DEGREE A65-19603 

OPTICAL RESONATOR EFFECTS ON POPULATION 
DISTRIBUTION IN HELIUM-NEON GAS LASERS DETERMINED 
FROM SICE LIGHT MEASUREMENTS A65-21656 

FREQUENCY STABILIZATION OF DOUBLE MODE HELIUM-NEON 
LASER VIA PHASE LOCK CIRCUIT A65-29411 

GAS LASER DIRECT MODULATION A66-18355 

PHASE-LOCKING EFFECT AND PHASE SUM CF LF AND HF 
OSCILLATING MODES IN LASER A66-18413 
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SUBJECT INOEX 


PHOTOELECTRIC APPARATUS 


PHASE MODULATION 

OPTICAL PHASE MODULATOR USING FERROELECTRIC 
BARIUM TITANATE CRYSTAL PLATE A66- 10240 


PHOTOMULTIPLIER TUEE, NOTING SPECTRAL RESPONSE, 
GAIN TRANSIT TIME DEPENDENCE, OUTPUT COUPLING ANO 
EFFECTIVE CATHODE DIAMETER A66-23759 


PHASE shift 

CARNAHAN PROPOSED FIRST ORDER ETHER DRIFT 
EXPERIMENT USING TWO LASERS SHOWN TO BE OF SECOND 
ORDER NATURE, NOTING ROLE OF PHASE SHIFTS 

A66-21656 

PHASE TRANSFORMATION 

LASER AS THERMAL TOOL IN METAL WORKING PROCESSES 
EXAMINING PHASE TRANSFORMATION A65-20005 


IMPROVED QUANTUM EFFICIENCY FROM LIGHT TRAPPED IN 

TRANSLUCENT PHOTOCATHODE LASER DETECTORS 

ITT IL— 66— 1002 N66-20166 

PHOTOCHEMICAL REACTION 

PHOTOCHEMICAL BEHAVIOR OF METAL PHTHALOC YAN INES 
IN PRODUCING GIANT PULSES FROM RUBY LASER 

N65-23435 


PHASE VELOCITY 

VELOCITY MATCHED SECOND HARMONIC GENERATION / SHG/ 
AND MIXING OBTAINED IN PIEZOELECTRIC LITHIUM 
NIOBATE CRYSTALS A65-19235 


PHOTOCONDUCTIVITY 

FLUORESCENCE FROM CADMIUM SULFIDE EXCITED BY RUBY 
LASER COMPARED WITH PHOTOCONDUCTIVITY INDUCED BY 


GREEN L IC 


i u jur run • 
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ABSORPTION MECHANISM 


A65— 34665 


PHASED ARRAY 

ANGULAR SCANNING OF LASER BEAM FORMING MULTIPLE 
BEAM PHASED ARRAY, MAKING USE OF TIME COHERENCE 

A66-12445 

PHONON 

PHONON INTERACTION IN CRYSTALS - TRANSIENTLY 
OPERATED ACOUSTIC MASER, INTERACTION OF PHONONS 
WITH IMPURITIES IN GERMANIUM AND SILICON, AND 
HEAT PULSES IN CRYSTALS 

QTR-7 N65— 27746 

BRILLOUIN SCATTERING OF LIGHT BY PHONONS AND 
PHONON MASER IN DERIVATION OF CONSERVATION 
THEOREMS FROM BASIC EQUATIONS A66-18397 


PHOTOCONDUCTOR 

OPTICAL PUMPING IN DARK RUBY, HARMONIC GENERATION 
IN HYDROGEN CYANIDE, SUBMILLIMETER WAVE 
SPECTROSCOPY, AND MIXING OF LASER LIGHT IN BULK 
PHOT OCONDUCTOR N65-26426 

PHOTODETECTOR 

DEVICES OBTAINING INFORMATION FROM MODULATED LASER 
BEAMS INCLUDING PHCTOEMI SS IVE DETECTORS AND SOLID 
STATE PHOTODETECTORS A65-23964 

PHOTODIODE 

INTERNAL MODULATION OF GAS LASER BY GERMANIUM 
PHOTODIODE INVERSELY POLARIZED AND MOUNTED IN 
COAXIAL CIRCUIT A65-16385 


PHONON-PHOTON INTERACTIONS IN OPTICAL SOURCES - 
THEORETICAL DESCRIPTION OF BRAGG AND 
RAMAN- NATH SCATTERING CAUSED BY PROPAGATION OF 
PLANE ACOUSTIC WAVE THROUGH LASER BEAM PATH 
AFOSR— 65— 2647 N66-22449 

PHONON BEAN 

SIGNAL VELOCITY OF MASERS, AND MICROWAVE PHONON 
ATTENUATION AND PULSED HEAT RADIATION IN SINGLE 
CRYSTAL SEMICONDUCTORS 

REPT .-8 N65- 36734 

PHOSPHIDE 

GROWTH OF GALLIUM ARSEN IDE-PHOSPHIOE COMPOUNDS 
FOR LASER USE 

AFCRL— 65— 271 N65-27833 

PHOSPHOR 

CATHODOLUMINESCENT PHOSPHORS AS LIGHT SOURCE FOR 
LASERS, REDUCING HEAT LIMITATIONS AND ELIMINATING 
INTERNAL STRESSES CAUSED BY THERMAL GRADIENTS 

A65-30436 

HIGH INTENSITY ULTRAVIOLET RADIATION SOURCE TO 
PUMP PHOSPHORS AND LASER MATERIALS WITH 
ABSORPTION BANDS IN PHOSPHOR EMISSION SPECTRUM 
DDRF-I73 N65-14365 

OPTICAL LASER PUMPS, HIGH POWER CW LASER 
OPERATION BY C ATHODOLUM I NESCENCE AND SUITABLE 
SELECTION OF PHOSPHORS A66-19546 

PHOSPHORESCENCE 

EXCITED RUBY CRYSTAL PHOSPHORESCENCE NOTING 
SPECTRAL RANGE, OURATION, ELECTRON EXCITATION 
MECHANISM ANO UPPER WAVELENGTH LIMIT 

A66-19667 

EXCITED RUBY CRYSTAL PHOSPHORESCENCE NOTING 
SPECTRAL RANGE, DURATION, ELECTRON EXCITATION 
MECHANISM AND UPPER WAVELENGTH LIMIT 

A66-21834 

PHOTOCATHODE 

PHOTOELECTRONS EMITTED BY PHOTOCATHODE LIT BY HEAT 
SOURCE AND LASER COUNTING NUMBER OF AVALANCHES 
DURING GIVEN TIME A65-I8037 

ANODE-CURRENT SPECTRUM OF PHOTOMULTIPLIER 
ILLUMINATED BY LIGHT OF TIME-VARYING INTENSITY AND 
DERIVATION OF MOMENTS OF PHOTOELECTRON COUNTS 

A66-I8432 

LASER RANGING VIA DIGITAL COUNTER COUPLED 


MICROWAVE AMPLIFICATION ACHIEVED IN SILICON DIODE 
EXHIBITING MICROPLASMA-FREE AVALANCHE 
MULTIPLICATION A65-19227 

TIME PARAMETERS OF POWERFUL LASER MEASURED WITH 
GA AS PHOTODIODE, NOTING TIME CONSTANT AND TIME 
RESOLUTION OF PHOTODIODE A65- 34552 

THRESHOLD INTENSITY OF 8400 ANGSTROM LIGHT FROM 
GALLIUM ARSENIDE LASER DIODE AND EYE DAMAGE 

A65- 34663 

GALLIUM ARSENIDE LUMINESCENT DIODES WITH 
TRIANGULAR RESONATOR PRODUCING COHERENT EMISSION 
AT HIGH DENSITY CURRENT A65-36787 

RADIATION DAMAGE AND ANNEALING OF GALLIUM ARSENIDE 

LASER CIODE A66-14979 

RECORDING SAMPLING SYSTEM FOR MEASURING ENERGY 
INCIDENT ON BIOLOGICAL SYSTEM EXPOSED TO LASER 

BEAM A66-17293 

GALLIUM ARSENIDE LUMINESCENT DIOOES WITH 
TRIANGULAR RESONATOR PRODUCING COHERENT EMISSION 
AT HIGH DENSITY CURRENT A66-19I95 

PHOTODISSOCIATION 

ATOMIC AND MOLECULAR FLUORESCENCE EXCITED BY 
PHOTODISSOCIATION, DISCUSSING LINE STRENGTH AND 
DOPPLER WIDTH A65-20073 

GAS LASER OUTPUT AND THRESHOLD IN POPULATION 
INVERSION FROM PHOTODISSOCIATION OF METHYL IODIDE 
ANO FLUCRO IODO METHYL IDYNE A66-1677I 

PHOTOELASTICITY 

GASEOUS AND RUBY LASERS AS LIGHT SOURCES FOR 
PHOTOELASTICITY 

TEAM-276 N65-29794 

DYNAMIC STRESS CONCENTRATION USING PHOTOELASTICITY 

AND RUBY LASER LIGHT SOURCE 

TEAM-285 N66-20650 

PHOTOELECTRIC APPARATUS 

TRAVEL IN6-WAVE TUBE WITH PHOTOELECTRIC CATHODE 
USED AS DEMODULATOR FOR LASER COMMUNICATION 

A65-14345 

HIGH SENSITIVITY FAST-RESPONSE LASER DETECTION 
SYSTEM, DESCRIBING MICROWAVE RESPONSE 
PHOTOELECTRIC DETECTOR WITH AMPLIFICATION AND 
MIXING FUNCTIONS A66-22046 
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IMPROVED QUANTUM EFFICIENCY FROM LIGHT TRAPPED IN 
TRANSLUCENT PHGTOCATHOOE LASER OETECTORS 
ITTIL-66-I0G2 N66-20I66 

PHOTOELECTRIC CELL 

LASER OUTPUT MEASUREMENT BY PHOTOELECTRIC CELL 
OEVICE, NOTING CALIBRATION 

ONERA TP 182 A65-19066 

LASER PHOTOMETRY THROUGH PHOTOELECTRIC CELL 
ONERA-TP- 182/1964/ N65-28499 

PHOTOELECTRIC EMISSION 

ENERGY MEASUREMENT OF RUBY LASER INDUCED ELECTRON 

EMISSION FROM TUNGSTEN A65-20241 

PHOTOELECTRICITY 

PULSE ENERGY ANO POWER OF LASERS UNDER CONTINUOUS 
OPERATING CONDITIONS MEASURED, USING CALORIMETERS, 
PHOTOELECTRIC EFFECT OF RADIATION, ETC 

A66-1 3205 


PHOTOELECTRON 

ANOOE-CURRENT SPECTRUM OF PHOTOMULTIPLIER 
ILLUMINATED BY LIGHT OF TIME-VARYING INTENSITY AND 
DERIVATION OF MOMENTS OF PHOTOELECTRON COUNTS 

A66-18432 


PHOTOGRAPHIC APPARATUS 

LASER APPLICATIONS IN PRECISION AND HIGH SPEED 
MEASUREMENT AND APPLICATION IN PHOTOGRAPHY, LONG 
DISTANCE METROLOGY AND PLASMA DIAGNOSTICS 

A65-20003 

COHERENT LASER LIGHT USED IN NEW PHOTOGRAPHIC 
PROCESS FOR RECORDING LIGHT WAVES INSTEAD OF IMAGE 
ON LIGHT-SENSITIVE FILM A65-28104 

HIGH SPEED PHENOMENA HOLOGRAMS PRODUCED BY 
RADIATION FROM PULSED RUBY LASER OPERATED EITHER 
IN Q-SWITCHED OR CONVENTIONAL MODE 

A65-35067 

ADAPTABILITY OF LASERS TO SCHLIEREN SYSTEMS - 
PHOTOGRAPHIC LIGHTING SYSTEMS 

ARL-65-I39 N66-1480I 

PHOTOGRAPHIC MEASUREMENT 

LASER BEAM DIVERGENCE ANO ENERGY DISTRIBUTION 
MEASUREMENT, USING WIDE LATITUDE FILM AND THIN 
CELLULOID MIRROR A65-I7432 

LASER TECHNIQUE TO PHOTOGRAPH HYPERVELOCITY 
PROJECTILES IN FREE-FLIGHT RANGE 

A66-I3248 

PHOTOGRAPHIC FILM USED FOR QUANTITATIVE 
MEASUREMENTS OF INTENSITY DISTRIBUTION IN Q- 
SWITCHED LASER BEAM A66-14920 

RUBY LASER HIGH SPEED PHOTOGRAPHY OF CAVITATION 
DAMAGE TO SOLIDS DUE TO HIGH SPEED JETS FROM 
COLLAPSING BUBBLES 

E-I15.1 N66-21887 

PHOTOGRAPHIC RECORDING 

LENSLESS PHOTOGRAPHY USING LASERS AND HOLOGRAM/ 
INTERFERENCE PATTERNS BETWEEN REFERENCE WAVE AND 
WAVES SCATTERED BY RECORDED OBJECT/PRODUCING 
THREE-DIMENSIONAL IMAGES A65-27196 

PHOTOGRAPHIC TRACKING 

LASER BEAM TRACKING OF BEACON EXPLORER 
SATELLITES 

NASA-TM-X-56631 N66-22191 

PHOTOGRAPHY 

PHOTOGRAPHIC STUDY OF Q-SWITCHED LASER BEAM 
PROPAGATING OVER 10-MILE PATH A65-31044 

OPTICAL DATA PROCESSING TECHNIQUES CONSIDERING 
STORAGE, MANIPULATION, HOLOGRAPHY ANO PATTERN 
RECOGNITION USING MATCHED FILTERS 

A66-12997 

COHERENT LASER LIGHT FOR CONVENTIONAL AND 
UNCONVENTIONAL PHOTOGRAPHIC SITUATIONS 

A66-22670 


PHOTOIONIZATION 

ION AND FREE ELECTRON PRODUCTION RATE STUDY IN GAS 
UNDER LASER BEAM ACTION A65-19727 

FAST PHOTOIONIZATION AUREOLE DETECTION AND CLOUD 
OF CONCENTRATED LONG-LIVED IONIZATION FROM SPARK 
SHOCK WAVE IN LASER BEAM A66-10263 

FAST PHOTOIONIZATION AUREOLE DETECTION AND CLOUD 
OF CONCENTRATED LONG-LIVED IONIZATION FROM SPARK 
SHOCK WAVE IN LASER BEAM A66-13308 

MULTIPHOTON IONIZATION OF XENON ATOM IN POWERFUL 
ELECTRIC FIELD BY RUBY LASER RADIATION 

A66-21966 

GAS DISCHARGE BY LASER PULSE, TAKING INTO ACCOUNT 
PHOTOIONIZATION DUE TO ELECTRON IMPACT 

A66-24887 

PHOTOLUMINESCENCE 

PHOTOLUMINESCENCE LINE STRUCTURE OF ZINC SULFIDE 
AND CADMIUM SULFIDE CRYSTALS DOPED WITH RARE 
EARTHS - LASER MATERIALS N66-16741 

PHOTOLYSIS 

FLASH PHOTOLYSIS APPARATUS FOR STUDYING SHORT 
LIVED CHEMICAL INTERMEDIATES FROM METHYLENE BLUE 
PSL-102 N66-21833 

PHOTOMETER 

GAS EFFECTS PRODUCED BY PULSED LASER BEAM IN 
BALLISTIC TORSIONAL PENDULUM PHOTOMETER, NOTING 
DEFLECTION DUE TO PHOTON MOMENTUM EXCHANGE 

A65-32229 


PHOTOMETRY 

LASER OUTPUT MEASUREMENT BY PHOTOELECTRIC CELL 
DEVICE, NOTING CALIBRATION 

ONERA TP 182 A65-19066 

LASER PHOTOMETRY THROUGH PHOTOELECTRIC CELL 
CNERA-TP- 182/1964/ N65-28499 

PHOTOMULTIPLIER 

PHOTOMULTIPLIER AS LASER MONITOR EVALUATED IN 
TERMS OF PROBABILITY DENSITY FUNCTION 

A65-26828 

ULTIMATE SENSITIVITY LIMIT AND PHOTCELECTRON 
STATISTICS FOR PHOTOMULTIPLIER LIT BY COHERENT AND 
NONCOHERENT LIGHT A66-12473 

ANODE-CURRENT SPECTRUM OF PHOTOMULTIPLIER 
ILLUMINATEO BY LIGHT OF TIME-VARYING INTENSITY AND 
DERIVATION OF MOMENTS OF PHOTOELECTRON COUNTS 

A66-18432 

LASER RANGING VIA DIGITAL COUNTER COUPLED 
PHOTOMULTIPLIER TUBE, NOTING SPECTRAL RESPONSE, 
GAIN TRANSIT TIME DEPENDENCE, OUTPUT COUPLING AND 
EFFECTIVE CATHODE DIAMETER A66-23759 

PHOTON 

TRIGGERING OF BREAKDOWN OF NOBLE GASES SUBJECTED 
TO RUBY LASER RADIATION BY MULTIPHOTON 
IONIZATION 

REPT. -1935-3 N65-22851 

COMPUTER ANALYSIS DETERMINING CHANGE OF POPULATION 
INVERSION AND OUTPUT PHOTON FLUX AND EXPERIMENT 
USING RUBY FOR OSCILLATOR AND AMPLIFIER USING 
TRAVELING WAVE MASER IN TRIANGULAR CONFIGURATION 
GSP/PHYS/65-14 N65-31091 

EFFECT OF HIGH VELOCITY TRANSLATION ON PHOTON 

CORRELATIONS IN LASER INTERFEROMETERS 

UCRL-14345 N66-10969 

PHONON-PHOTON INTERACTIONS IN OPTICAL SOURCES - 
THEORETICAL DESCRIPTION OF BRAGG ANO 
RAMAN- NATH SCATTERING CAUSED BY PROPAGATION OF 
PLANE ACOUSTIC WAVE THROUGH LASER BEAM PATH 
AFGSR-65-2647 N66-22449 

PHOTON ABSORPTION 

RELATION BETWEEN OPTICAL COHERENCE AND PHOTON 
STATISTICS. USING CLASSICAL AND QUANTUM THEORY, 
INTERFERENCE EXPERIMENTS AND PHOTODETECTION 
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PLANETARY ATMOSPHERE 


*65-2*002 

MULTIPHOTON ABSORPTION IN LASER GA AS AND RUBY 
CRYSTAL OF OPTICAL GENERATOR A65-26025 

EXCITING GALLIUM ARSENIDE BY NEODYMIUM-GLASS-LASER 
WHEN PUMPING PHOTON ENERGY IS LESS THAN WIDTH OF 
F0RB1D0EN BAND IN GALLIUM ARSENIDE *65-31307 

EXCITING GALLIUM ARSENIDE BY NEOOYNI UN-GLASS-LASER 
WHEN PUMPING PHOTON ENERGY IS LESS THAN WIDTH OF 
FORBIDDEN BAND IN GALLIUM ARSENIDE ^ 

A65~33354 

FLUORESCENCE FROM CADMIUM SULFIDE FXCTTFO BY RUBY 
LASER COMPARED WITH PHOTOCONDUCTIVITY INDUCED BY 
ORDINARY GREEN LIGHT TO SUPPORT DOUBLE PHOTON 
ABSORPTION MECHANISM A65- 3*665 

DOUBLE PHOTON ABSORPTION* HARMONIC GENERATION* 

AND FREQUENCY MIXING IN SEMICONDUCTORS* AND 
FREQUENCY TUNING OF INJECTION LASERS BY 
UNIAXIAL STRESS _ , 

AD-450756 N65- 14*37 

MULTIPHONON ABSORPTION IN LASER GA AS AND RUBY 
CRYSTAL OF OPTICAL GENERATOR A66-11727 

CD S SINGLE CRYSTAL OPTICAL GENERATOR DURING 
EXCITATION BY RUBY LASER* DISCUSSING TWO-PHOTON 
ABSORPTION COEFFICIENT AT 300 OEGREES X FOR 
RADIATION FLUX DENSITIES A66-1387* 

HYDROGEN MOLECULE MULTIPHOTON IONIZATION, 
DETERMINING PROBABILITY OF ABSORPTION* EFFECTED BY 

RUBY LASER EMISSION A66-165X7 

HYDROGEN MOLECULE MULT I PHOTON IONIZATION* 
DETERMINING PROBABILITY OF ABSORPTION* EFFECTEO BY 
RUBY LASER EMISSION A66-20898 

PHOTON BEAM 

PHOTON TRAPPED WAVE EFFECT FOR DEVELOPING OPTICAL 
WAVEGUIDES IN WHICH OPTICAL BEAM CREATES WAVEGUIDE 
AS IT PROPAGATES A66-16662 

LASER SCATTERING BY BOUND CHARGEO PARTICLES 

A66— 23080 

PHOTON DENSITY 

ATOMIC RELAXATION AND FLUCTUATIONS OF LASER 
PHOTONS DETERMINED BY ADDING PROBABILITY 
AMPLITUDES A65-207** 

SUPPRESSING PULSED LASER SPIKING BY PROVIDING 
EQUILIBRIUM PHOTON DENSITY AS THRESHOLD IS 
REACHED, NOTING CASE OF RUBY LASER 

A65-21300 

PHOTON TRANSPORT AND POPULATION INVERSION IN 
ACTIVE MEDIUM WITH PUHPIN6 EFFECT, CONSIDERING 
INTENSE BEAM INCIDENCE AND RUBY LASER 

A65-36712 

INDUCED RADIATION AT HIGH PHOTON DENSITIES, NOTING 
APPLICABILITY OF PERTURBATION THEORY TO 
MULT I PHOT ON RESONANCE RADIATION OF LASERS 

A66-2034* 

PHOTON-ELECTRON INTERACTION 

AMPLITUDE NOISE MEASUREMENT FOR CAVITY TYPE 
GASEOUS OPTICAL MASER OSCILLATOR ABOVE AND BELOW 
THRESHOLD A65-195** 

LASER EMISSION FROM N TYPE GALLIUM ARSENIDE 
CRYSTAL BY FAST ELECTRON EXCITATION, NOTING DOPING 
AND EMISSION ENERGY A65- 195*6 

ION AND FREE ELECTRON PRODUCTION RATE STUDY IN GAS 
UNDER LASER BEAM ACTION A65-19727 

LASER BEAM INTERACTION WITH METAL FORM OF 
THERMAL* MULTIPLE PHOTON AND ELECTRIC FIELD EFFECT 

A65-27A27 

COMPTON SCATTERING OF LASER PHOTONS, NOTING 
TRANSFORMATION INTO GAMMA RADIATION PHOTONS UPON 
COLLISION WITH HIGH ENERGY ELECTRONS 


A66— 17816 

ANODE-CURRENT SPECTRUM OF PHOTOMULTIPLIER 
ILLUMINATED BY LIGHT OF TIME-VARYING INTENSITY AND 
DERIVATION OF MOMENTS OF PHOTOELECTRON COUNTS 

A6 6—1 8*32 

INDUCED RADIATION AT HIGH PHOTON DENSITIES* NOTING 
APPLICABILITY OF PERTURBATION THEORY TO 
MULTIPHOTON RESONANCE RADIATION OF LASERS 

A66-203** 

PHOTONIC PROPULSION rutrrfn4i 

PHOTON ROCKET ENGINE USING PLASMA LASER EMISSION 

A65-18375 

^ELECTROSTATIC IMAGE CONVERTER CAMERA USED IN 

PLASMA AND LASER RESEARCH FOR HIGH SPEED WRITING 

A6 5— 32585 

TRANSVERSE ELECTRON-BEAM WAVE EXCITATION BY 
PHOTOELECTRIC MIXING OF LASER BEAMS 

A65— 3287* 


PHOTOTUBE OBSERVATION OF RUBY LASER OUTPUT 
AS FUNCTION OF TIME N 


N65-15570 


VELOCITY MATCHED SECOND HARMONIC GENERATION / SHG/ 
AND MIXING OBTAINED IN PIEZOELECTRIC LITHIUM 
NIOBATE CRYSTALS A65-19235 

LASER EXCITATION IN QUARTZ OF ELASTIC MODES OF 
THICK PLATE, SUGGESTING ENERGY COUPLING MECHANISMS 

A66— 12*23 

POSSIBLE MATERIALS FOR SECOND HARMONIC GENERATION 
AND LASER ACTION DISCUSSING CENTROSYMMETRIC AND 
PIEZOELECTRIC CRYSTALS AND SINGLE CRYSTAL PLATE 
WITH ALTERNATE LAYERS OF NONCENTROSYMMETRIC 
COMPOSITION A66— 129*0 

PIEZOELECTRIC PRESSURE GAUGE 

PROCESSING EVAPORATED CAOMIUM SULFIDE THIN FILMS 
TO ACT AS PIEZOELECTRIC TRANSDUCERS FOR DETECTING 
LASER-INDUCED ELASTIC VIBRATIONS 

A6 5— 21875 

EVAPORATED CADMIUM SULFIDE THIN FILMS PROCESSED TO 
ACT AS PIEZOELECTRIC TRANSDUCERS FOR DETECTING 
LASER-INDUCED ELASTIC VIBRATION 

A65-319A2 

PIC pIEZOELECTRICALLY POWERED LASER BEAM WAVEGUIDE FOR 
ELECTRO-OPTICAL ACQUISITION AND TRACKING 
NASA-CR-68895 N66-17291 

^EFFECT OF LASER IRRADIATION ON INNER EAR IN 

PIGEONS A66-80961 

PINCH EFFECT 

QUANTUM ELECTRODYNAMICS IN OPTICAL RESONATORS AND 
MASERS* THERMAL PINCHING, N-TYPE SEMICONDUCTORS, 
COHERENT LIGHT, TRANSISTOR SWITCHING, POPULATION 
INVERSION, AND BREAKDOWN • 

AFQSR— 65— 02*8 N65-23491 

ELECTRON TEMPERATURE AND DENSITY MEASUREMENTS OF 
26 K JOULE THETA-PINCH BY LIGHT SCATTERING 
FROM COMBINED OSCILLATOR-AMPLIFIER LASER 
IPP-1/42 N66— 211*1 


PLANE WAVE 

PLANE STATIONARY MODE OF 
FEEDBACK 


TW LASER AMPLIFIER WITH 
A65— 19683 


LOSSLESS CONVERSION OF PLANE LASER WAVE TO PLANE 
WAVE OF UNIFORM IRRADI ANCE, NOTING PLANOASPHERIC 
LENSES METHOD AND ABERRATED LENS SYSTEM 

A66-1220* 

PLANETARY ATMOSPHERE 

LECTURE MANUSCRIPTS ON HIGH ALTITUDE EXPLOSIONS, 
BIOLOGICAL EXPLORATION OF MARS, MASERS AND 
LASERS, PLANETARY ATMOSPHERES, RELATIVITY 
THEORY, ELEMENT ABUNDANCE, AND SOLAR PARTICLES 
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PLANETARY EXPLORATION 


SUBJECT INDEX 


N65-3I360 

PLANETARY EXPLORATION 

LECTURE MANUSCRIPTS ON HIGH ALTITUDE EXPLOSIONS, 
BIOLOGICAL EXPLORATION OF MARS, MASERS AND 
LASERS, PLANETARY ATMOSPHERES, RELATIVITY 
THEORY, ELEMENT ABUNDANCE, AND SOLAR PARTICLES 

N65-31360 


RELATIONSHIP BETWEEN OSCILLATIONS AND PLASMA 
PARAMETERS A65-34806 

PLASMA DENSITY 

FREQUENCY RESPONSE AND CROSS COUPLING OF RED AND 
IR GAS LASER INTERFEROMETER FOR MEASURING PLASMA 
fcLECTRON OENSITY A65-15819 


N ASA PROGRAM OF ADVANCED SPACE RESEARCH AND 
TECHNOLOGY - PLANETARY EXPLORATION, ENERGY 
CONVERSION, MATERIALS SCIENCE, AND LASERS 

N66-12404 


PLANETARY SPACECRAFT 

EFFECTS OF PROPAGATION TIMES ON STEERING NARROW 
BEAM LASER FOR COMMUNICATIONS BETWEEN PLANETARY 
DEEP-SPACE VEHICLE AND EARTH GROUND STATION OR 
RELAY STATION - SPACIAL BEAM OFFSET 
NASA-TM-X-55306 N66-11202 


PLASMA 

HIGH VOLTAGE, POWER, AND ENERGY FACILITIES FOR 
RADAR, LASERS, PLASMAS, AND COMMUNICATION 
COMPONENTS RESEARCH 

EB-5288-0536 N65-2I673 


ACOUSTIC WAVE AMPLIFICATION, OPTICAL MASER, 

TUNABLE LASER, GEOMETRICAL OPTICS, SEMICONDUCTOR 
OSCILLATION, AND SOLID STATE PLASMA STUDIES FOR 
MICROWAVE TRANSMISSION 

ML-I3I6 N65-27969 

BEAMS * PLASMA, AND LASERS AND MASERS FOR 
2! NG USEFUL FREQUENCY SPECTRUM INTO RANGE 
FROM MICROWAVE TO OPTICAL FREQUENCIES 
MDL-Q12 N65-28149 

ACOUSTIC WAVE AMPLIFICATION, OPTICAL MASERS, 
LASERS, ELECTRON-PROTON INTERACTIONS, 
SEMICONDUCTORS, GEOMETRIC OPTICS, AND SOLID 
STATE PLASMA STUDIES 

" L - 1351 N65— 3488 7 

PLASMA ACCELERATION 

RESEARCH - SOLIDS, LIQUIDS, HEATING AND 
i^2. E l;? RATI0N BY HIGH AMPLITUDE ELECTROMAGNETIC 
FIELDS, LASER PRODUCED, ELECTRON HEATING AND 
REFLECTION, AND OPTICAL INTERACTIONS 

N66-10960 


PLASMA ACCELERATOR 

PRODUCTION OF ION VELOCITIES OVER 4 KM/SEC BY 
FOCUSED RUBY LASER MAKES PRACTICAL APPLICATION IN 
OIRECT THRUSTORS AND AS PLASMA SOURCE IN 
ACCELERATOR TYPE THRUSTORS A65-23626 


TRAVELING FIELDS IN INTERACTION OF IONIZED GASES 
WITH ELECTROMAGNETIC FIELD CURRENTS CHECKING 
LORENTZ FORCE AND MAGNETIC INDUCTION 


A66-12980 


PLASMA ARC WELDING 


FOCUSED ENERGY TECHNIQUES FOR JOINING, 

LASER WELDING 

ASTME PREPRINT AD66-718 


INCLUDING 

A66-24413 


GAS LASER INTERFEROMETERS FOR PLASMA LOW ELECTRON 
DENSITY MEASUREMENT A66-10856 

MEASUREMENT OF ELECTRON DENSITY OF GAS DISCHARGE 
PLASMA BY LASER INTERFEROMETER A66-16379 

PLASMA DISCHARGE 

LASER OSCILLATION IN VISIBLE REGION FROM PULSED 
COLD CATHODE DISCHARGE IN IONIZED S AND P 

A65-33379 

GAS LASER EMISSION SOLUTION BY DETERMINING 
EMISSION FIELD DENSITY DEPENDENCE ON RESONATOR 
PARAMETERS, RELAXATION CHARACTERISTICS AND ATOM 
EXCITATION IN GAS DISCHARGE PLASMA 

A65-35868 


PLASMA RING DISCHARGE EXCITATION USED TO DRIVE 
HIGH CURRENT DENSITY ELECTRODELESS ARC FOR 
EXCITING GAS ION LASER TRANSITIONS 

A66-1C967 

GAS LASER EMISSION SOLUTION BY DETERMINING 
EMISSION FIELD DENSITY DEPENDENCE ON RESONATOR 
PARAMETERS, RELAXATION CHARACTERISTICS AND ATOM 
EXCITATION IN GAS DISCHARGE PLASMA 

A66-19271 


LONGITUDINAL MAGNETIC FIELO EFFECT UPON GAS 
DISCHARGE, ZEEMAN EFFECT AND FARADAY EFFECT IN 
HE- NE GAS LASER A66-24224 


PLASMA DYNAMICS 

PLASMA KINETIC PROCESSES IN NE- HE LASER LEADING 
TO POPULATION INVERSION A65-27738 


PLASMA KINETIC PROCESSES IN NE- HE LASER LEADING 
TO POPULATION INVERSION A65-3I843 


PLASMA-ELECTROMAGNETIC INTERACTION 

ANGULAR WIDTH AND INTENSITY OF LIGHT FROM TWO 
LASERS THAT CAUSE PLASMA TO OSCILLATE AND IN TURN 
ARE SCATTERED BY INCUCED FLUCTUATIONS 

A66-14328 


QUANTUM THEORY OF INTERACTION OF ELECTROMAGNETIC 
WAVES IN PLASMA CONSIDERED IN TERMS OF LIGHT- 
LIGHT SCATTERING AND PLASMA-LASER BEAM INTERACTION 

A66-2I173 


CIFFUSION OF LIGHT BY PLASMA ELECTRONS PRODUCED IN 
LABORATORY FOR VERY SMALL EFFECTIVE DIFFUSION AREA 

A66-21712 


PLASMA GENERATION 

PLASMA PRODUCTION USING GIANT LASERS FOCUSED ON 
SMALL SPECKS OF SOLID MATERIAL A65-30792 


PLASMA CLOUO 

DENSITY, TEMPERATURE AND 
PLASMA CLOUD PRODUCED BY 
ON ALUMINUM STRIP 


SPEED OF EXPANSION OF 
IMPACT OF RUBY LASER BEAM 
A65-29558 


PLASMA CONFINEMENT 

METALLIC PLASMA TUBE 
RUN AT HIGHER CURRENT 
TUBES 


FOR ION LASERS ALLOWS THEM TO 
DENSITIES THAN WITH CERAMIC 
A66— 1 1 373 


PLASMA DECAY 

PLASMA DECAY IN PULSE DISCHARGE OF HELIUM-NEON 
CFWm?J[ H,CAUY DEPICTED UNDER CONDITIONS OF 
GENERATION A65-3181 


HEATING BY LASER BEAM WITH APPLICATION TO LITHIUM, 
NOTING USE FOR HIGH TEMPERATURE PLASMA PRODUCTION 

A65-35877 


PULSED LASER-CREATED PLASMAS BY LIGHT ABSORPTION 
BY SKIN EFFECT A66-12975 


PLASMA GENERATION BY FOCUSING LASER BEAM IN AIR AT 
ATMOSPHERIC PRESSURE AND ROOM TEMPERATURE INDICATE 
CONNECTION WITH LUMINOUS ENERGY ABSORPTION DURING 
BREAKDOWN A66-14538 


EVOLUTION OF LUMINOUS ZONE OF PLASMA GENERATED BY 
FOCUSING LASER BEAM IN AIR A66-15097 


PULSE-DISCHARGE 
OBSERVATION OF 
PULSE LASER 


PLASMA DECAY STUDIED 
GENERATION PROCESSES 


BY 

IN HELIUM-NEON 
A65-33584 


HEATING BY LASER BEAM WITH APPLICATION TO LITHIUM, 
NOTING USE FOR HIGH TEMPERATURE PLASMA PRODUCTION 

A66-18972 


ELECTRON DENSITY AND COLLISION FREQUENCY 
MEASUREMENTS IN TRANSIENT OSCILLATION OF 
VISIBLE HELIUM-NEON LASERS TO DETERMINE 


IR 


PLASMA PRODUCTION BY OPTICAL IRRADIATION OF GASES 
AND BY SOLIDS, CONSIDERING INTERACTION OF LASER 
RADIATION WITH SURFACES AND IRRADIATION OF 
PARTICLES OF SOLID MATERIAL IN VACUUM 
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SUBJECT INDEX 


POLARIZATION 


AIAA PAPER 66-174 A66-22212 

PLASMA HEATING 

LASER EMISSION USED FOR HEATING PLASMA WITH 
INITIAL DENSITY NEAR ZERO A65-15535 

DENSE HIGH-TEMPERATURE HYDROGEN PLASMA PRODUCTION 
BY INTENSE LASER PULSE HEATING OF MAGNETICALLY 
CONTAINED PLASMA A65-29978 

PLASMA RESEARCH - SOLIDS, LIQUIDS, HEATING AND 
ACCELERATION BY HIGH AMPLITUDE ELECTROMAGNETIC 
FIELDS, LASER PRODUCED, ELECTRON HEATING AND 
REFLECTION, AND OPTICAL INTERACTIONS 

N66-10960 

ESTIMATION of PLASMA HEATING BY LASERS 
NRC-TT-1193 N66-10962 

PLASMAS HEATED BY LASERS TO TEMPERATURES OF 
INTEREST TO THERMONUCLEAR CONDITIONS PRODUCE 
NONRESONANT IONIZATION 

NRC-TT-1193 N6 6—17933 

PLASMA INSTABILITY 

HE- NE LASER INCORPORATED INTO ARM OF 
INTERFEROMETER USED TO MEASURE FRINGE SHIFT IN 
SMALL TRANSIENT PLASMA A66-13743 

PLASMA JET 

LABORATORY RESEARCH ON LASER EXCITATION IN SOLIDS, 
IONIZING RADIATION TRANSMISSION AND PLASMA JETS 
RELATED TO ASTROPHYSICS A65-14678 

TREATMENT OF STEEL WITH LASER BEAM, OBTAINING 
PRECISION HOLES WITHOUT AFFECTING MICROHARDNESS OF 
METAL A66-24898 

PLASMA-PARTICLE INTERACTION 

PLASMA PRODUCTION BY OPTICAL IRRADIATION OF GASES 
AND BY SOLIDS, CONSIDERING INTERACTION OF LASER 
RADIATION WITH SURFACES AND IRRAOIATION OF 
PARTICLES OF SOLID MATERIAL IN VACUUM 
AIAA PAPER 66-174 A66-22212 

PLASMA PHYSICS 

PLASMA INTERFEROMETRY TECHNIQUE WHERE REFLECTED- 
BACK OUTPUT OF GAS LASER IS MODULATED, USING PHASE 
VARIATIONS A65-19754 

PROCEEDINGS OF URSI GENERAL ASSEMBLY ON RADIO 
ELECTRONICS INCLUDING PLASMAS, MASERS AND LASERS 
AT TOKYO IN SEPTEMBER 1963 A65-26930 

ELECTROSTATIC IMAGE CONVERTER CAMERA USED IN 
PLASMA AND LASER RESEARCH FOR HIGH SPEED WRITING 

A65-32585 

LASER INTERFEROMETER AND APPLICATION TO PLASMA 
PHYSICS 

AROO-4832— 2 N65-17210 

GASEOUS ANO SOLID LASER LINES SURVEY FOR LASER 
SPECTROSCOPY AND PLASMA DIAGNOSTICS 
NASA-CR-57334 N65-19752 

LASER INTERFEROMETER TO MEASURE TIME AND SPATIAL 

VARIATION IN REPETITIVELY PULSED PLASMA 

A66-10243 

SOVIET AND FOREIGN PAPERS ON PLASMA DIAGNOSTICS BY 
SCATTERING OF LASER BEAMS AT PLASMA ELECTRONS 

A66-21990 

ENERGY LEVEL RELATIVE POPULATION DENSITIES OF NEON 
PLASMA USING HELIUM-NEON LASER - LANGMUIR PROBE 
ADDITIONS FOR MEASUREMENT OF PLASMA ELECTRON 
TEMPERATURE AND VELOCITY DISTRIBUTIONS 
ARL-65— 246 N66-22488 

PLASMA PINCH 

IN SB LONGITUDINAL INJECTION-PLASMA LASER, NOTING 
PLASMA PINCH AND MODE STRUCTURE 

A65-17210 

PLASMA POWER SOURCE 

CONTINUOUSLY PULSED LASER DEVICE WITH SELF- 
CONTAINED LASER OSCILLATOR AND POWER SUPPLY - 
LASER HEADS USING TUNGSTEN LAMPS AND XENON 


FLASHLAMPS FOR PUMP EXCITATION 

REPT.-2 N65-27581 

PLASMA PROBE 

THOMSON SCATTERED LASER RADIATION USED TO 
DETERMINE ELECTRON CENSITY IN HELIUM PLASMA, 
EXAMINING THYRATRON TUBE AND VOLTAGE PROBE USE 

A65-19618 

MAGNETIC FIELD PROBE IN ELECTROMAGNETICALL Y DRIVEN 
SHOCK TUBE AND COHERENT LIGHT IN IONIZING SHOCK 
WAVE PLASMA DIAGNOSTICS A65-29569 

TIME RESPONSE OF HF LASER INTERFEROMETER USEO IN 
PLASMA RESONANCE DETECTION A65-29791 

LASER APPLICATION AND TECHNIQUES NOTING 
AMPLIFICATION, MODULATION, INTERFERCMETRY, 
SCATTERING, PLASMA DIAGNOSTICS, NONLINEAR OPTICS, 
ETC A66-23931 

PLASMA RADIATION 

ELECTRON DENSITY MEASUREMENTS IN PLASMA PRODUCED 
EY COMBINATION OF RF AND VERY FAST THETA-PINCH 
DISCHARGES, USING GAS LASER INTERFEROMETER 

A65-29848 

TIME-DEPENDENT ELECTRON DENSITY VARIATION STUDIED 
IN FAST THETA-PINCH DISCHARGE, USING HE- NE GAS 
LASER INTERFEROMETER A65-29849 

LOCAL ELECTRON TEMPERATURE AND ELECTRON DENSITY IN 

THETA PINCH MEASUREC BY MEANS OF SCATTERING OF 
LASER BEAM A66-14334 

PLASM RESONANCE 

LASER INDUCED GAS BREAKDOWN AT HIGH PRESSURES, 
NOTING EFFECT OF PLASMA DENSITY ON INDEX OF 
REFRACTION VIA OPTICAL FREQUENCY RESONANCE 
MEASUREMENT A66-21564 

PLASMA SPECTRUM 

MULTICHANNEL PHOTOELECTRIC SPECTRUM ANALYZER WITH 
KERR CELL GATING RECORDS SPECTRUM CF LASER LIGHT 
SCATTERED FROM SINGLE GIANT PULSE IN PLASMA 

A65-28203 

PLASMA TEMPERATURE 

SPARK DISCHARGE IN AIR INDUCED BY FOCUSING LASER 
RADIATION, DETERMINING TEMPERATURE OF PLASMA 
PRODUCED NEAR FOCUS A65-31705 

EXCITATION OF RUBY LASERS USING DOUBLE-PUMPED 
HIGH-INTENSITY HELICAL FLASH TUBES, OBTAINING 
TIME-RESOLVED SPECTRA OF ELECTRICAL DISCHARGES ANO 

PLASMA TEMPERATURES A66-11446 

SPARK DISCHARGE IN AIR INDUCED BY FOCUSING LASER 
RADIATION, DETERMINING TEMPERATURE OF PLASMA 
PROCUCEC NEAR FOCUS A66-19959 

PLATFORM 

GAS LASER RANGE MEASUREMENT DEVICE GIVING HIGH 
ACCURACY DIFFERENTIAL TERRAIN HEIGHT INFORMATION 
FROM AIRBORNE PLATFORM N65-33571 

PLATINUM 

PREPARATION OF OPTICALLY HOMOGENEOUS LASER GLASS 
FREE OF PLATINUM INCLUSIONS BY PLATINUM 
PASSIVATION OR USING ALL-CERAMIC MELTING SYSTEM 
SATR-1 N65-22027 

PREPARATION OF PLATINUM-FREE LASER GLASS 

SATR— 2 N66-14672 

POINT-TO-POINT COMMUNICATION 

LASER BEAM COMMUNICATION BETWEEN DEEP-SPACE 
VEHICLE AND EARTH TRACKING STATION - CLOSED LOOP 
SYSTEM AND LEAD ANGLE COMPUTATIONS FOR TARGET 
POTION COMPENSATION 

NAS A-CR-60699 N65-16811 

POISSON DISTRIBUTION 

PHOTOELECTRONS EMITTED BY PHOTOCATHCDE LIT BY HEAT 
SOURCE AND LASER COUNTING NUMBER OF AVALANCHES 
CURING GIVEN TIME A65-18037 

POLARIZATION 

DIRECT CURRENT POLARIZATION IN NONLINEAR 
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POLARIZATION CHARACTERISTICS 


SUBJECT INDEX 


01 ELECTRIC MEDIUM AT OPTICAL FREQUENCY 
TR-EE-64-5 N65-22518 

TWO TYPES OF NONLINEAR INTERACTION OF INTENSE 
LASER BEAM WITH DIELECTRIC MEDIUM - NONLINEAR 
DC POLARIZATION AND SUBHARMONICS GENERATION AT 
OPTICAL FREQUENCIES 

AD-618473 N65-33899 

POLARIZATION CHARACTERISTICS 

TWO POLARIZATION EIGENSTATES OCCURRING 
REPETITIVELY IN MULTIPLE PASS INTERFEROMETER 
CONTAINING ANISOTROPIC ELEMENTS, WITH PLANAR LASER 

EXAMPLE A65-21662 

POLARIZED LIGHT 

RUBY LASER TEMPERATURE MEASUREMENT AND FILTERING 
BY DETERMINING SPECTRAL POSITION OF POLARIZATION 
INTERFERENCE BANOS A65-14184 

POLARIZATION EFFECT GN ENERGY DISTRIBUTION AND 
EFFICIENCY IN OIFFRACTI ON GRATING CF ATTENUATED 
LASER LIGHT A65-16581 

NONLINEAR OPTICAL EFFECTS IN CRYSTALLINE AND 

ISOTROPIC MATERIALS DUE TO INDUCED POLARIZATION 
THIRD ORDER IN ELECTRIC FIELO STRENGTH, USING 
GIANT PULSED LASER SOURCE A65-16863 

REDUCTION OF LOCKING FREQUENCY OF RING LASER BY 
MAKING TWO BEAMS ORTHOGONAL A65-19601 

POLARIZATION OF LIGHT FROM GLASS LASER DOPED WITH 
TWO PERCENT POSITIVE TRIVALENT NEODYMIUM MEASURED 
WITH TIME RESOLUTION OF LESS THAN MICROSECOND 

A66-13006 

INTENSITY OF POLARIZED LIGHT TRANSMITTED THROUGH 
LASER AMPLIFIER AND LINEAR POLARIZER, AS FUNCTION 
OF AXIAL MAGNETIC FIELO STRENGTH 

A66-17292 

POLARIZED RAOI AT ION 

POLARIZED LASER RADIATION WITH RELATION BETWEEN 
INTENSITY AND OIPOLE MOMENT OF ANISOTROPY AND 
PUMPING POWER A65-21805 

ROCKET MISSILE ATTITUDE SENSING DURING EARLY 
LAUNCH PHASE USING POLARIZED LASER BEAMS 
TRANSMITTED FROM GROUND STATION 

A65-236I9 

POLARIZED LASER RADIATION WITH RELATION BETWEEN 
INTENSITY AND DIPOLE MOMENT OF ANISOTROPY AND 
PUMPING POWER A65-24857 

CHROMIUM ALIGNMENT IN RUBY BY OPTICALLY PUMPING 
RUBY SAMPLE WITH CIRCULAR POLARIZED RADIATION FROM 
RUBY LASER A65-33418 

CRYSTALLINE CALCITE USED AS DICHROIC POLARIZER IN 
IR REGIONS, LASER RADIATION, ZEEMAN EFFECT ANC 
NOISE PROPERTIES MEASUREMENTS, ETC 

A65-33419 

COMPTON SCATTERING OF LASER PHOTONS, NOTING 
TRANSFORMATION INTO GAMMA RADIATION PHOTONS UPON 
COLLISION WITH HIGH ENERGY ELECTRONS 

A66-17816 

BEAT FREQUENCY AND ROTATION OF POLARIZATION PLANE 
IN HE- NE LASER WITH AXIAL MAGNETIC FIELD 

A66-18430 

CROSS SECTION MEASUREMENT FOR ELECTROMAGNETIC 
BACKSCATTERING OF LASER BEAMS FROM ROUGH ALUMINUM 
AND MAGNESIUM OXIDE SURFACES A66-18930 

POLYESTER 

SELECTED FOREIGN SCIENTIFIC ANC TECHNICAL 
LITERATURE ON POTENTIAL THEORY, SEMICONDUCTOR 
LASERS, COMPOSITE PROPELLANTS, AROMATIC, 
POLYESTERS, AND TECTONICS N66-2L862 

POLYETHYLENE 

CONTINUOUS WAVE GAS LASER AND HIGH SPEED MOTION 
PICTURE CAMERA FOR DETECTION OF NEARLY 
CONTINUOUS SET OF LIGHT SCATTERING PHOTOGRAPHS 
FROM POLYETHYLENE POLYMER SAMPLE 


CNR— TR— 77 N65-25399 

POLYMER 

REFRACTIVE INDEX OF SOLID DETERMINED, USING FAR 
IR MICHELSON INTERFEROMETER ILLUMINATED WITH 
RADIATION FROM CN MASER A65-24683 

RESEARCH REPORTS ON CODER COMPONENTS, POLYMERS, 
SPECTROSCOPY, LASERS, ELECTROCHEMISTRY, 
TRANSMISSION LINES, AND SEMICONDUCTOR PHYSICS 
NAVWEPS-8150 N65-I5565 

POLYMER CHEMISTRY 

RESEARCH IN FERROMAGNETISM, POLYMER CHEMISTRY, 
LASERS, SEMICONDUCTORS, ANO SOLID STATE 
SPECTROSCOPY 

NAVWEPS-8226 N65-26765 

POLYMERIZATION 

RADIOMETER MASERS, MICROWAVE GENERATION, 

BIOLOGICAL ASPECTS CF MICROWAVES, POLYMERIZATION 
AND OPTIMAL CONTROL 

AD-455792 N65-18884 

POLYSTYRENE 

LASER-BEAM SCATTERING BY INDIVIDUALLY INTRODUCED 
CHARGED POLYSTYRENE SPHERICAL PARTICLES AND 
DROPLETS OF NAPTHALENE AND WATER IN COMBINATION 

A66-17473 


POPULATION 

GAS LASERS - LEVEL POPULATION DEPENDENCES, LASER 
POWER OUTPUT, METASTABLE DENSITY MEASUREMENTS, 

AND PARAMETER CHANGE EFFECT ON MATHEMATICAL 
MODEL OF LASER SYSTEM 

S-740 N65-20002 

POPULATION INVERSION 

NORMAL BOLTZMANN DISTRIBUTION INVERSION IN 
MOLECULAR BEAM TO OBTAIN EXCESS UPPER ENERGY 
LEVEL POPULATION FOR MASER OSCILLATION 

A65-15801 

OPTICAL PUMP PULSE SHAPE EFFECT ON POPULATION 
INVERSION ATTAINED IN RUBY LASER 

A65-I6569 

CHEMICAL LASER PRINCIPLE CONSIDERING POPULATION 
INVERSIONS FROM CHEMICAL REACTION 

A65-2CCC2 

CONFERENCE ON CHEMICAL LASERS, UNIVERSITY OF 
CALIFORNIA AT LA JOLLA IN SEPTEMBER 1964 

A65-2C059 

RECENT DEVELOPMENTS IN GAS LASERS WITH ATTENTION 
TO INVERSION MECHANISMS, TWO AND THREE LEVEL 
COLLISION LASERS, ICN LASERS ANO CURRENTLY KNOWN 
TRANSITIONS A65-20C60 

GAS DISCHARGE COLLISION LASER EFFICIENCY ANO POWER 
OUTPUT CONSIDERATIONS WITH ATTENTION TO MANGANESE 
AND LANTHANUM DISCHARGES A65-20062 

CHARGE TRANSFER AS LASER PUMPING TECHNIQUE 

A65-2C063 

CHEMICAL PROCESSES PRODUCING SPECTROSCOPICALLY 
OBSERVABLE POPULATION INVERSIONS IN ATOMIC OR 
MOLECULAR LASERS A65-2CC66 

PARTIAL AND COMPLETE VIBRATIONAL-ROTATIONAL 
POPULATION INVERSION CONDITIONS, DISCUSSING 
VIBRATIONAL STATE CHANGE IN PHYSICAL AND CHEMICAL 
PROCESSES A65-20067 

VIBRATIONAL, ELECTRONIC AND TRANSLATIONAL ENERGY 
TRANSFERS OF GAS MOLECULE COLLISIONS, NOTING 
QUENCHING PROCESS AND FREQUENCY DIFFERENCES 
EFFECT A65-20068 

FLAME EMISSION DATA AND ABSORPTION CHARACTERISTICS 

SUITABLE FOR POPULATION INVERSION FOR LASER 
ACTION, NOTING LOW PRESSURE OXYACETYLENE FLAME 

A65-20070 

CONTINUOUS REGIME OPTICAL GENERATOR OUTPUT, 
THRESHOLD PUMPING LEVEL, INVERSE POPULATION 
DENSITY AND INDUCED RADIATION ENERGY 
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PONDERED METAL 


A65-20326 


7 WITH POPULATION INVERSION AS RESULT 

A66— 1 1451 


PROBABILITIES OF SPONTANEOUS TRANSITIONS N TO J 
AND N TO K CALCULATED KITH GAS LASER 

A65-2181I 

RATE EQUATION SOLUTIONS FOR Q-SPOILED AND PULSED 
TRANSMISSION MODE / PTM/ OPERATION OF THREE-LEVEL 
LASER A65-22933 

PROBABILITIES OF SPONTANEOUS TRANSITIONS M TO J 
AND N TO K CALCULATED WITH GAS LASER 

A65-24863 

PUMP FREQUENCY OF 30 GIGACYCLES USING HARMONIC 
CROSS RELAXATION ON CHROMIUM DOPED RUTILE TO 
OBTAIN POPULATION INVERSION AT 40 GIGACYCLF 
SIGNAL FREQUENCY A65-25873 

LASER OPERATION AS PULSEO REGENERATIVE OSCILLATOR 
ARISING FROM MOOE COUPLING DUE TO TIME-VARYING 
LOSS IN CAVITY OR NONLINEAR CHARACTERISTICS OF 
INVERTED POPULATION A65-27603 


TWO— AND THREE-STEP LASER CASCADES DETECTED 
EXPERIMENTALLY IN HELIUM-NEON MIXTURES* ANALYZING 
TWO— STEP CASCADE STARTING WITH DENSITY MATRIX 
FORMULATION A66-11477 

PHYSICAL FUNDAMENTALS OF LASERS SUCH AS POPULATION 
INVERSION, INDUCED EMISSION AND PRINCIPAL OPTICAL 
APPARATUS EXPLAINED FOR COMMUNICATIONS ENGINEERS 


ATOMIC BEAM LASERS, PARTICULARLY FOR POPULATION 
INVERSION IN LEVELS OF OPTICAL TRANSITION 

A66-13311 

PROPAGATION RATE OF HIGH POWER LASER LIGHT PULSE 
IN INVERSELY POPULATED MEDIUM A66-15333 

ENERGY LOSSES IN RUBY LASER DUE TO HEAT EVOLUTION 
DURING OPTICAL PUMPING, NOTING RELATION BETWEEN 
ENERGY ABSORPTION AND POPULATION INVERSION 

A66-15858 


MODEL DESCRIPTION AND MATHEMATICAL FORMULATION FOR 
SPIRE PULSING PHENOMENON OBSERVED IN OPTICALLY 
PUMPED THREE-LEVEL LASERS A65-27607 

PLASMA KINETIC PROCESSES IN NE- HE LASER LEADING 
TO POPULATION INVERSION A65-27738 

E-LEVEL POPULATION IN RUBY ROD AS FUNCTION OF PUMP 

ENERGY EMITTED BY FLASH TUBE A65-28013 

G-SW ITCHING APPLIEO TO SLOW SWITCHING AND PULSE 
SHAPING FOR SOLID STATE LASERS 

AIAA PAPER 65-343 A65-30797 


LASER ACTION ON FIVE GREEN LINES AND SIX IR LINES 
CAUSED BY PULSING MANGANESE DISCHARGE OF COLLISION 
LASER IN ATOMIC VAPOR OF NEUTRAL MANGANESE 


GAS LASER OUTPUT AND THRESHOLD IN POPULATION 
INVERSION FROM PHOTCC I SSOC I AT ION OF METHYL IODIOE 
AND FLUORO IODO METHYL IDYNE A66-16771 

CERIVATION OF TWO EQUATIONS FOR ELECTROMAGNETIC 
FIELO ANC POPULATION INVERSION IN SCLIO STATE 
LASER A66-16773 


TIME-VARIATION AND SPONTANEOUS EMISSION FROM HE- 
HG DISCHARGE OF 6149 ANGSTROM LASER TRANSITION 

A65-31451 

PLASMA KINETIC PROCESSES IN NE- HE LASER LEADING 
TO POPULATION INVERSION A65-31843 

LASER EXCITATION IN FREON AND RARE GAS MIXTURES 
BASED ON DISSOCIATIVE EXCITATION PROCESS AND 
QUENCHING ACTION OF SOME GASES A65-35043 

ENERGY LOSSES IN RUBY LASER DUE TO HEAT EVOLUTION 
DURING OPTICAL PUMPING, NOTING RELATION BETWEEN 
ENERGY ABSORPTION AND POPULATION INVERSION 

A65-36055 


DEGREE OF EXCITATION OF METASTABLE STATE 
DETERMINED, USING LUMINESCENCE SATURATION 
PHENOMENON, CALCULATING POPULATION OF WORKING 
LEVEL OF LASER SUBSTANCE A66-22027 

RUBY LASER AMPLIFIER AT LIQUID-NITROGEN 
TEMPERATURE TREATED AS THREE-MEDIUM TRANSMISSION 
SYSTEM, NOTING GAIN CHANGE WITH NEGATIVE 
ATTENUATION A66-22867 

STEADY STATE VALUE OF INVERTED POPULATION, POWER 
OUTPUT, THRESHOLD BEHAVIOR AND SPIKING 
CHARACTERISTICS FOR SINGLE-MODE LASER WHEN 
RADI AT I CN INTENSITY HAS SPATIAL DEPENDENCE 


PHOTON TRANSPORT AND POPULATE. INVERSION IN 
ACTIVE MEDIUM WITH PUMPING EFFECT, CONSIDERING 
INTENSE BEAM INCIDENCE AND RUBY LASER 

A65-367X2 


POSITION INDICATOR 

OPTICAL RANGEFINDER USING GALLIUM ARSENIDE LASER 
AS AIRCRAFT ALTIMETER TO ELIMINATE SPURIOUS ECHOES 

A65-32588 


LASER MODULATION AT ATOMIC LEVEL - POPULATION 
INVERSION AND ESTIMATE OF ZEEMAN SPLITTING 
NASA— CR-60572 N65-16320 

QUANTUM ELECTRODYNAMICS IN OPTICAL RESONATORS AND 
MASERS, THERMAL PINCHING, N-TYPE SEMICONDUCTORS, 
COHERENT LIGHT, TRANSISTOR SWITCHING, POPULATION 
INVERSION, AND BREAKDOWN 

AFOSR— 65— 0248 N65-23491 

POPULATION INVERSION AND OPTICAL MASER 
OSCILLATIONS IN MOLECULAR GASES 

N65-23497 

COMPUTER ANALYSIS DETERMINING CHANGE OF POPULATION 
INVERSION AND OUTPUT PHOTON FLUX AND EXPERIMENT 
USING RUBY FOR OSCILLATOR ANO AMPLIFIER USING 
TRAVELING WAVE MASER IN TRIANGULAR CONFIGURATION 
GSP/PHYS/ 65—14 N65-31091 

PEAK POWER TRANSIENTS OF NEAR CONFGCAL HELIUM-NECN 
LASER WORKING AT 6328 ANGSTROMS ON PULSED 
DISCHARGE BASIS A66-10329 

ATOMIC BEAM LASERS, PARTICULARY FOR POPULATION 
INVERSION IN LEVELS OF OPTICAL TRANSITION 

A66-10448 


POTASSIUM BROMIDE 

u V RADIATION STIMULATED EMISSION IN OPTICALLY 
PUMPED POTASSIUM BROMIDE CRYSTALS USEFUL FOR LASER 
EMISSION WHICH IS CONSISTENT WITH POPULATION 
INVERSION EXCITON SCHEME A65-35069 

POTASSIUM COMPOUND 

OPTICAL RANGE PARAMETRIC AMPLIFICATION, DESCRIBING 
POWER OUTPUT EXPERIMENT WITH GLASS-LASER-EXCITED 


POTASSIUM D IHYDROGEN PHOSPHATE CRYSTAL 






OPTICAL RANGE PARAMETRIC AMPLIFICATION, DESCRIBING 
POWER OUTPUT EXPERIMENT WITH GLASS-LASER-EXCITED 
POTASSIUM DIHYDROGEN PHOSPHATE CRYSTAL 

A66-2O093 


CRYSTAL GROWTH, LATTICE CONSTANT, AND DENSITY OF 
MAGNESIUM POTASSIUM FLUORIDE AND BARIUM 


ZIRCGNATE 

AC-623511 


N66-14467 


POTENTIAL THEORY 

SELECTED FOREIGN SCIENTIFIC AND TECHNICAL 
LITERATURE ON POTENTIAL THEORY, SEMICONDUCTOR 
LASERS, COMPOSITE PROPELLANTS, AROMATIC, 
POLYESTERS, AND TECTONICS N66-21862 


LASER TRANSITION IN VIBRATICNAL STATE OF GROUND 
ELECTRONIC STATE OF CN FROM ROTATIONAL LEVEL 8 TO 


PCWCEREO METAL 

SPECTROSCOPIC INVESTIGATION OF LASER EXCITED 
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POWER DENSITY 


SUBJECT INDEX 


MOLECULAR SPECTRA FROM POWDERED SOLIOS FOR METEOR 
AND REENTRY PHYSICS A65-16382 

POWER DENSITY 

POWER DENSITY IN NOISE SIDEBANDS OF LASER CAUSEO 
BY EMISSION NOISE IN ACTIVE MEDIUM 

A65-15321 

ATMOSPHERIC TURBULENCE# POWER FLUCTUATION AND 
RADAR DETECTION IN LASER SYSTEMS DESIGN 

A66-17294 

POWER EFFICIENCY 

SINGLE MODE OUTSIDE DIFFERENTIAL QUANTUM 
EFFICIENCIES OF CIRCULAR AND RECTANGULAR LASER 
DIODES COMPARED A65-2I32I 


MASER EQUIPPED WEATFER RADAR AND PRECIPITATION 
MEASUREMENT INDICATOR 

CP R-2 N66-I9957 

PRESSURE EFFECT 

EMISSION AND GAS MIXTURE PRESSURE RELATIONSHIP FOR 
HELIUM-XENON LASER OPERATING IN CENTRAL IR REGION 

A65-18558 

EMISSION AND GAS MIXTURE PRESSURE RELATIONSHIP FOR 
HELIUM-XENON LASER OPERATING IN CENTRAL IR REGION 

A65-27I5I 

PRESSURE DEPENDENCE OF OUTPUT OF HELIUM-NEON 
GASEOUS LASER IN hIGH PRESSURE RANGE 

A66-H375 


HIGH QUANTUM EFFICIENCY IN NARROW BAND TRIVALENT 
RARE EARTH DOPED QUANTUM COUNTER ACHIEVED BY LASER 
PUMPING A65-27604 

EXTERNAL POWER EFFICIENCY OF GALLIUM ARSENIDE 
LASER DIODES 

QPR-2 N65-32069 

DIELECTRIC CAVITY MASER COMPOSED OF RUBY ROD 
SEPARATING METAL PLATES, NOTING STRENGTH 
SATURATION BEHAVIOR, POWER OUTPUT, ETC 

A66-21308 


POWER GAIN 

GAIN NARROWING OF I NHOMOGENEOUSLY BROADENED LINE 
IN STIMULATED EMISSION IN LASER AMPLIFIER 

A65-226 1 5 

LASER OSCILLATOR WITH EXTERNALLY APPLIED SIGNAL 
EMPHASIZING PUSHING-PULLING EFFECTS, POWER GAIN 
AND NATURAL OSCILLATION QUENCHING CONDITIONS 

A65-25861 

LASER BEAM MULTIMODE EFFECTS AS HINDRANCE TO 
INTERPRETATION OF QUANTITATIVE MEASUREMENTS OF 
RAMAN GAIN A65-26958 

TRAVELING WAVE MASER EMPLOYING MAGNETIC STAGGER 
TUNING IN SMALL COMPACT SUPERCONDUCTING MAGNET 
ACHIEVES TRADING EXCESS ELECTRONIC GAIN FOR 
BANDWIDTH A65-29I96 

CALCULATION OF RADIATION INTENSITY OBTAINED FROM 
LASER WITH HOMOGENEOUS LINE BRGADEN I NG GENERALIZED 
FOR ARBITRARILY LARGE LOSS FRACTION PER PASS 

A65-322 19 

GAS PRESSURE AND TUBE DIAMETER EFFECT ON OPTICAL 
GAIN OPERATING CHARACTERISTICS OF XENON LASER 
AMPLIFIER A65-32743 

HELIUM-NEON LASER AMPLIFIER AS FUNCTION OF MIXTURE 
RATIO, GAS PRESSURE# INPUT SIGNAL LEVEL AND 
ELECTRICAL POWER INPUT TO AMPLIFIER TUBE 

A66-12206 

GAIN AND BANDWIDTH NARROWING IN REGENERATIVE 
HELIUM-XENON LASER AMPLIFIER A66-12308 

HIGH POWER BREWSTER WINDOW LASER WITH GAS FILLS, 
DISCUSSING POWER OUTPUT AND EFFICIENCY PARAMETERS 

A66-13983 

GAIN MEASUREMENTS OF RAMAN AMPLIFIER PUMPED BY 
DIFFUSE RUBY RADIATION A66-16388 

PRASEODYMIUM 

LASER OSCILLATION IN CALCIUM TUNGSTATE CRYSTALS 
ACTIVATED WITH TRIVALENT PRASEODYMIUM 

A66-14898 


PREAMPLIFIER 

HELIUM-NEON LASER PREAMPLIFIER SYSTEM FOR VERY 
HIGH GAIN TRANSITION AT 3.39 MICRON WAVELENGTH 

A65-21335 


WAVELENGTH CHANGE OF SPONTANEOUS AND STIMULATED 
EMISSION WITH UNIAXIAL PRESSURE UNDER CW 
CPER AT ION OF GA AS DIODE LASER AT 4 DEGREES K 

A66- 19922 


PRESSURE MEASUREMENT 

LASER PROPERTIES RELEVANT TO MEASUREMENT OF 
PHYSICAL PARAMETERS - MAPPING VIBRATING SURFACE, 
FREQUENCY RESPONSE CF TRANSDUCER, SENSITIVE 
LEVEL, PRESSURE DETERMINATION, AND HOLOGRAMS 
NA5A-CR-68235 N66-12860 

PRINTER 

USE OF OPTICAL MASERS IN DISPLAYS AND PRINTERS - 
DIGITAL ELECTRO-OPTIC LIGHT DEFLECTOR, CEMENTING 
OF CALCITE CRYSTALS, HIGH SPEED ELECTRONIC 
SWITCHES, AND BIREFRINGENT CRYSTALS 
REPT.-6 N65-13857 

PRISM 

HIGH POWER LASER BEAM COLL I NEAR I ZAT I CN USING 
BIREFRINGENCE OF UNIAXIAL CALCITE CRYSTAL PRISM 

A65-25828 


PROBABILITY DENSITY 

EXPERIMENTAL PROCEDURE TO MEASURE PROBABILITY 
CENSITY AMPLITUDE CF ELECTRIC COMPONENT OF LASER 
RAO I AT I ON FIELD A65-2107O 

EXPERIMENTAL PROCEDURE TO MEASURE PROBABILITY 
CENSITY AMPLITUDE CF ELECTRIC COMPONENT OF LASER 
RADIATION FIELD A65-31235 

PROPAGATION 

EFFECTS OF PROPAGATION TIMES ON STEERING NARROW 
BEAM LASER FOR COMMUNICATIONS BETWEEN PLANETARY 
DEEP-SPACE VEHICLE AND EARTH GROUND STATION CR 
RELAY STATION - SPACIAL BEAM OFFSET 
NASA-TM-X-55306 N66-11202 

PROPAGATION MODE 

ATMOSPHERIC EFFECTS ON LASER ENERGY PROPAGATION - 
LITERATURE SURVEY 

RE-TR-65-3 N65-23622 


LASER CAVITY ANALYSIS, THRESHOLD MEASUREMENTS, 
FREQUENCY DISTRIBUTION, MODE DENSITY, AND 
SPIKING STRUCTURE 

AFCRL-65-481 N65-32298 


MEASUREMENTS AND LIMITATIONS OF ATMOSPHERIC 
EFFECTS ON LASER PROPAGATION FOR SPACE 
COMMUNICATION 

NASA-CR— 67382 N65-35846 


PROPAGATION VELOCITY 

PROPAGATION RATE OF HIGH POWER LASER LIGHT PULSE 
IN INVERSELY POPULATED MEDIUM A66-15333 


PROPULSION SYSTEM 

LASER RESEARCH IN U.S.S.R., COMBUSTION 
INSTABILITY IN LIQUID ROCKET AND AIR BREATHING 
PROPULSION, GAS DYNAMICS AND PROPERTIES AT HIGH 
TEMPERATURE, AND MCRPHOLOG ICAL FORMS IN POLYMERS 
AD-460286 N65-23836 


PRECIPITATION 

EVALUATION OF MASER-EQUIPPED WEATHER RADAR SET Ai 
AREA PRECIPITATION MEASUREMENT INDICATOR - 
METEOROLOGICAL SENSING DEVICE - ELECTRONICS 
QPR-1 N66-14 1 ' 


PROTECTION 

REAL TIME, PROJECTION DISPLAY SYSTEM USING LASER 
LIGHT SOURCE 

U 1-903600-1 N6 5-35989 

STUDIES ON RADI AT I GN PROTECTION FOR MAN, OPTICAL 
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PULSED LASER 


MASER OF NEODYMIUM IN TUNGSTATE, CYLINDER WAVE 
PROPAGATION ANALYSIS, AND ELECTROMOTIVE FORCE OF 
INDIUM ANTIHONIDE COMPOUND 

JPRS— 33152 N66-15042 

PROTECTIVE COATING 

FLUID MECHANICS, LUBRICATION, CORROSION, MASERS, 
BIOLOGICAL STRESS, PROTECTIVE COATINGS, NEUTRON 
ACTIVATION, FRACTOGRAPHY, METABOLISM, GUIDED 
MISSILE LAUNCHING, AND CATAPULTS 

AD-623630 N66-14468 

PROTON MASER 

LOW FREQUENCY MAGNETIC FIELD SENSOR - PROTON 
MASER ANTENNA DESIGN CONSTRUCTION AND 
PERFORMANCE 

RADC-TR-64-567 N65-32211 


ARISING FROM MODE COUPLING DUE TO TIME-VARYING 
LOSS IN CAVITY OR NONLINEAR CHARACTERISTICS OF 
INVERTED POPULATION A65-27603 

COMPACT PULSE GENERATOR FOR DRIVING GALLIUM 
ARSENIDE LASERS AT ROOM TEMPERATURE 

N65-2C175 


SEMICONDUCTOR-BASED 

EXCITATION 

PULSE 

GENERATOR 

FOR 

LASER 
A66— 1 1042 

SEMICONDUCTOR-BASED 

EXCITATION 

PULSE 

GENERATOR 

FOR 

LASER 

A66-23289 


PULSED LASER 

SPARK DISCHARGE OBSERVATIONS DURING FOCUSING OF 
PULSED RUBY LASER OUTPUT A65-14131 


PULSE AMPLITUDE 

LASER OSCILLATION FREQUENCY AND AMPLITUDE 
FLUCTUATIONS MEASURED BY DELAY LINE AND SQUARE LAW 
DETECTOR A65-20510 

INTERACTION BETWEEN OPTICAL MASER MEDIUM AND 
ELECTROMAGNETIC PULSE PROPAGATING IN IT, 

DISCUSSING AMPLIFIER EQUATIONS AND STEADY STATE 
PULSE / SSP/ IN AND GUT OF RESONANCE 

A65-33374 

NONLINEAR AMPLIFICATION OF LIGHT PULSE PASSING 
THROUGH LASER OPERATING AT SATURATION REGIME 

A66-21963 

PULSE AMPLITUDE MODULATION /PAM/ 

LASER GIANT PULSING USING SATURABLE ABSORBER 
INSIDE CAVITY AS FAST SWITCH A65-24960 

PULSE CODE MODULATION /PCM/ 

LASER CURRENT-MONITORING DEVICE, SMALL CURRENT 
TRANSFORMER FEEDS SOLID-STATE PULSE-CODING DEVICE 
WHICH MODULATES GALLIUM-ARSENIDE LASER 

A65-29805 

PULSE DIFFRACTION 

POWERFUL PULSE OF RUBY LASER EMISSION GENERATED BY 
ULTRASONIC TRAVELING WAVE DIFFRACTION MODULATOR 

A65- 36058 

POWERFUL PULSE OF RUBY LASER EMISSION GENERATED BY 
ULTRASONIC TRAVELING WAVE DIFFRACTION MODULATOR 

A66-15661 

PULSE DURATION MODULATION /PDM/ 

OUTPUT POWER AND PULSE DURATION OF RUBY LASER 

A66-12602 

LASER RANGING VIA DIGITAL COUNTER COUPLED 
PHOTOMULTIPLIER TUBE, NOTING SPECTRAL RESPONSE, 
GAIN TRANSIT TIME DEPENDENCE, OUTPUT COUPLING AND 
EFFECTIVE CATHODE DIAMETER A66-23759 

PULSE MODULATION 

HELIUM-NEON LASER MODULATION BY POSITIVE AND 
NEGATIVE VOLTAGE PULSES A65-35931 

PULSE TIME MODULATION /PTM/ 

COHERENCE THEORY FOR COLLIMATI ON AND FOCUSING OF 
TIME-AVERAGED INTENSITY OF PULSED MULTIMODE LASER 
RADIATION A66— 12205 

PULSE TRANSMISSION SYSTEM 

DATA PULSED TRANSMISSION OVER ELEC TRON- INJECTI ON 
LASER COMMUNICATION SYSTEM, USING CONTINUOUS WAVES 

A66-19934 

OPTICALLY BIASED PULSED TRANSMISSION MODE 
OPERATION OF Q-SWITCHED LASER, IN CONNECTION WITH 
KERR CELLS INHIBITING LASING ACTION 

A66-19937 

PULSE WIDTH 

LASER WITH NEODYMIUM-GLASS Q-FACTCR MODULATION 

A65-35875 

LASER WITH NEODYMIUM-GLASS Q-FACTCR MODULATION 

A66-18970 


RADIATION FLUCTUATIONS IN LASER PULSE REGIME* 
DISCUSSING ERRORS ARISING IN COMPARING BASIC WITH 
SECONDARY EMISSION A65-14617 

PARAMETRIC DEPENDENCE OF TIME PROFILE, PEAK POWER 
AND NUMBER OF GIANT PULSES OF ROTATING PRISM 
Q-SWITCHED LASERS A65-15103 

CIRCUITRY, MECHANICAL CONSTRUCTION AND PRELIMINARY 

PERFORMANCE OF GALLIUM ARSENIDE LASER TRANSMITTER 
CPERATED AT ROOM TEMPERATURE A65-15327 

SINGLE PULSES OF ELECTRON EMISSION PRODUCED BY 
SPINNING-PRISM Q-SWITCHED RUBY LASER 

A6 5- 15443 

NANOSECOND HEATING OF AQUEOUS SYSTEMS BY 
Q-SWITCHING ROTATING PRISM RUBY LASER 

A65-15708 

CPTIMUM PEAK POWER FROM GIANT PLLSE LASER IN TERMS 
CF LOSS FACTOR AND POPULATION DENSITY 

A65-15824 

BACKGROUND GAS PRESSURE EFFECT ON LASER INDUCED 
ELECTRON EMISSION FROM ZINC ANO TANTALUM SURFACES 

A65-15838 

PULSED RUBY LASER ROD CAVITY LOSS MEASUREMENTS 
FROM 77 TO 293 DEGREES K INDICATING ESSENTIALLY 
CONSTANT LOSS A65-16129 

OPTICAL PUMP PULSE SHAPE EFFECT ON POPULATION 
INVERSION ATTAINED IN RUBY LASER 

A65-16569 

BROADBAND DIELECTRIC MIRRORS USED WITH PULSED GAS 
LASER TO OBSERVE LASER OSCILLATIONS IN VISIBLE 
WAVELENGTH REGION A65-16570 

GAIN DELAY CHARACTERISTICS OF FOUR-LEVEL 
NEODYMIUM-DOPED PULSED GLASS-LASER OSCILLATOR- 
POWER AMPLIFIER CHAIN A65-16574 

GUAS I-CONT INUOUS OPERATION OF CALCIUM TUNGSTATE/ 
NEODYMIUM ION MASER USING LONG DURATION PUMPING 
PULSES A65-16575 

RUBY LASER WITH MODULATED Q-FACTOR USING ROTATING 
TOTAL REFLECTION PRISM A65-18462 

GIANT PULSE LASER APPLIED TO NONLINEAR OPTICAL 
EFFECT OF STIMULATED RAMAN SCATTERING WITH 
REFERENCE TO EMISSION ANGLE MEASUREMENT TECHNIQUE 

A65-19996 

SEMICONDUCTOR PULSE MASER BASED ON THEORY OF 
EXISTENCE OF ELECTRODIPOLE TRANSITIONS WITH SPIN 
ORIENTATION SHIFTS A65-20909 

RADIATIVE REACTION EFFECTS ON GIANT PULSE LASER 
STABILITY IN ANISOTROPIC MEDIUM 

A65-2C913 

SUPPRESSING PULSED LASER SPIKING BY PROVIDING 
EQUILIBRIUM PHOTON DENSITY AS THRESHOLD IS 
REACHED, NOTING CASE OF RUBY LASER 

A65-21300 


PULSED GENERATOR 

LASER OPERATION AS PULSED REGENERATIVE OSCILLATOR 


PROCESSING EVAPORATED CADMIUM SULFIDE THIN FILMS 
TO ACT AS PIEZOELECTRIC TRANSDUCERS FOR DETECTING 
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LASER-INDUCED ELASTIC VIBRATIONS 

A65-21875 

PULSED LASER DOSIMETER THAT MEASURES DANGER LEVEL 
OF RADIATION OF DIRECT OR REFLECTED BEAMS AS 
SAFEGUARD TO EYE DAMAGE A65-21951 

PULSED WATER VAPOR LASER FOR FAR IR GIVING DESIGN 

AND PERFORMANCE A65-22626 

LASER PULSE GENERATION WITH PLASMA RESULTING FROM 
DISCHARGE IN HYOROGEN AS MEDIUM 

A65-22728 

LASER OSCILLATION IN PULSED NOBLE-GAS-ION LASER AT 
NEAR- IR A65-22785 

RATE EQUATION SOLUTIONS FOR Q-SPOILED AND PULSED 
TRANSMISSION MODE / PTM/ OPERATION OF THREE-LEVEL 
LASER A65-22933 

LASER TYPES AND THEIR APPLICATION IN RADAR, 
INSTRUMENTATION, NAVIGATION AND COMMUNICATIONS 

A65-24131 


NOISE IN GAS LASERS AND LASER DETECTORS, 

AMPLIFIERS AND OSCILLATORS, NOTING HELIUM-NEON 
LASER OSCILLATION A65-3I002 

LASER PULSE-SHAPING AND MODE-LOCKING WITH 
TRAVELING AND STATIONARY ACOUSTIC WAVES IN ARGON 
LASER A6 5-31763 

LASER RADIATION EFFECTS AND APPLICATION NOTING 
POWER OUTPUT, MELTING, VAPORIZATION AND SURFACE 
EMISSION A65-31764 

PLASMA DECAY IN PULSE DISCHARGE OF HELIUM-NEON 
LASER GRAPHICALLY DEPICTED UNDER CONDITIONS OF 
GENERATION A65-3I878 

OBSERVED AND PREDICTED EFFICIENCY OF CONVERSION OF 

RADIATION FROM GIANT PULSE RUBY LASER INTO 
STIMULATED RAMAN SCATTERING A65-32209 

GAS EFFECTS PRODUCED BY PULSED LASER BEAM IN 
BALLISTIC TORSIONAL PENDULUM PHOTOMETER, NOTING 
DEFLECTION CUE TO PHOTON MOMENTUM EXCHANGE 

A6 5-32229 


SPARK DISCHARGE OBSERVATIONS DURING FOCUSING OF 
PULSED RUBY LASER OUTPUT A65-24951 

PUMPING POWER FORMULA FOR DETERMINING 
CHARACTERISTICS OF CONTINUOUS WAVE AND PULSED 
LASERS A65-26687 

OPTICAL AMPLIFICATION OF APPARENT RATE OF 
REFLECTOR ROTATION IN Q-SWITCHING OF LASER 
RESONATOR A65-26946 

NINE ADDITIONAL LASER LINES IN PULSED XENON 
DISCHARGE UNOER CONDITIONS THAT DO NOT PRODUCE 
PREVIOUSLY OBSERVED LINES A65-26953 

GIANT LASER EMISSION PULSES IN NEODYMIUM ACTIVATED 
GLASS ROO BY VARYING CAVITY Q WITH QUINOLINE 
SOLUTION OF POLYMETHINE DYE A65-27554 

MODEL DESCRIPTION AND MATHEMATICAL FORMULATION FOR 
SPIKE PULSING PHENOMENON OBSERVED IN OPTICALLY 
PUMPED THREE-LEVEL LASERS A65-27607 

RUBY LASER WITH MODULATED Q-FACTOR USING ROTATING 
TOTAL REFLECTION PRISM A65-2809I 

GALLIUM ARSENIDE LASER OIODES BEHAVIOR AT HIGH 
PULSE RADIATION LOAOS A65-29356 

STABILITY QF CORRECTED COUPLED-MODE LASER EQUATION 
DERIVED FROM MODEL FOR RUBY LASER SPIKING 
RESULTING FROM MOOE INTERFERENCE 

A65-29805 


ZEEMAN EFFECT IN PARAMAGNETIC CRYSTALS BY RUBY FOR 
MICROWAVE MODULATION OF PULSED LASER BY ABSORPTION 

A65-32746 

LASER OSCILLATION IN VISIBLE SPECTRA OF SINGLY 
IONIZED ZINC AND CADMIUM OBTAINED WITH PULSED 
DISCHARGES IN HEATED VAPORS OF THESE METALS MIXED 
WITH NOBLE GASES A65-32747 

PULSED MOLECULAR NITROGEN LASER THEORY VIA 
ELECTRON IMPACT EXCITATION OF TRIPLET STATES 

A65-33050 

LASER OSCILLATION IN VISIBLE REGION FROM PULSED 
COLO CATHODE DISCHARGE IN IONIZED S AND P 

A65-33379 

PULSE-DISCHARGE PLASMA DECAY STUDIED BY 
OBSERVATION OF GENERATION PROCESSES IN HEL I UM-NECN 
PULSE LASER A65-33584 

WHITE LIGHT EMISSION WHEN PULSED LASER BEAM 
FOCUSES ON TARGETS IS MAINLY DUE TO TEMPERATURE 
RADIATION A65-34957 

ACTIVE AND PASSIVE Q-SWITCHES FOR INCREASING 
STORED PUMPING ENERGY OF LASERS AND INHIBITING 
RESONANCE FOR SUBSEQUENT PEAK LASER EXCITATION AND 
DISCHARGE A65-35U8 

POWERFUL PULSE OF RUBY LASER EMISSION GENERATED BY 
ULTRASONIC TRAVELING WAVE DIFFRACTION MODULATOR 

A65-36058 


NATURAL SELECTION OF MODES USING PASSIVE Q-SWITCH 
IN GIANT PULSE RUBY LASER WHICH NARROWS OUTPUT 
SPECTRUM A65-29850 


VISIBLE DISCHARGES INCUCED IN GASES BY FOCUSED 
RUBY LASER PULSES 

REPT. -1579-14 N65-14982 


SINGLE AXIAL MODE OPERATION OF RUBY LASER AT ROOM 
TEMPERATURE, USING SATURABLE FILTER Q-SWITCH AND 
RESONANT REFLECTOR A65-29852 

LASER' CURRENT-MONITORING DEVICE, SMALL CURRENT 
TRANSFORMER FEEDS SOLIO-STATE PULSE-CODING DEVICE 
WHICH MODULATES GALL I UM-ARSEN I DE LASER 

A65-29885 

DENSE HIGH-TEMPERATURE HYDROGEN PLASMA PRODUCTION 
BY INTENSE LASER PULSE HEATING OF MAGNETICALLY 
CONTAINED PLASMA A65-29978 


NANCSECGND HEATING OF AQUEOUS SYSTEMS BY GIANT 
LASER PULSES AND REDUCTION OF LIGHT ABSORPTION 
AT HIGH LASER POWER DENSITIES 

AD-451466 N65-16471 

PULSED GAS LASER FOR FAR INFRARED REGION OF 

SPECTRUM N65-201 70 

FOCUSING AND COLL IMATION PROPERTIES OF PULSED 
MULTIMGOING RUBY LASER 

REPT. -1579-19 N65-21554 


LIGHT DETECTION AND RANGING / LIDAR/ TECHNIQUE USE 
IN ATMOSPHERIC RESEARCH, PARTICULARLY 
METEOROLOGICAL FACTORS IMPORTANT TO AVIATION AND 
ROCKET OPERATIONS 

AIAA PAPER 65-464 A65-30204 


SILICON CONTROL RECTIFIER LONG PULSE DRIVER FOR 
INJECTION LASERS A65-30330 

LONGITUDINAL MODE SELECTION IN GIANT PULSE LASER 
RESULTING IN SINGLE-MODE OUTPUT 

A65-30345 


BREAKDOWN OF ARGON EY NEODYMIUM AND RUBY LASER 
PULSES 

REPT. -1935- 1 N6 5-22072 

SPECTRAL LINE WIDTH NARROWING OF PULSED TRAVELING 
WAVE RUBY LASER OUTPUT 

AD-610865 N6 5-22 1 39 

MATERIAL VAPORIZATION BY Q-SPOILED LASER PULSES 
FOR SPECTROSCOPIC ANALYSIS OF VAPOR OPTICAL 
EMISSION AND ABSORPTION PROPERTIES 

AFCRL— 64-871 N65-22274 

PHOTOCHEMICAL BEHAVIOR OF METAL PHTHALOC YAN I NES 


1-96 



SUBJECT INDEX 


PULSED LASER CONT 


IN PRODUCING GIANT PULSES FROM RUBY LASER 

N65— 23435 

CONTINUOUSLY PULSED LASER OEVICE WITH SELF- 
CONTAINED LASER OSCILLATOR AND POWER SUPPLY - 
LASER HEADS USING TUNGSTEN LAPPS AND XENON 
FLASHLANPS FOR PUHP EXCITATION 

REPT.-2 N6 5-27581 

PULSED XENON FLASHLANP AND CONTINUOUS INCANDESCENT 

TUNGSTEN LAPP TRADEOFFS AS NEODYMIUK-YTTRIUH 
ALUMINUM GARNET CRYSTAL LASER PUMPS 
R£PT*-3 N65-30242 

GIANT PULSES FROM NEOOYM1UM-OOPED GLASS LASER MITH 

PHOTOSENSITIVE LIQUID Q-SWITCH 

No 5-34081 

STORAGE DIOOE LASER RESEARCH 

AD-618297 N65-34108 

PULSED LASER FOR SIMULATING TANK GUN FIRING FOR 
TRAINING OF TANK GUNNERS 

NAVTRAOEVCEN- 1311-1 N65- 34674 

INSTRUMENTATION SYSTEM FOR MEASUREMENT OF PULSED 

LASER OUTPUT - CALORIMETER AND INTEGRATOR 

WL— T R— 64— 127 N65-34706 

PENT ACARBOCYAN 1NE COMPOUND USED TO REDUCE 
MONOPULSE DURATION IN NEODYMIUM LASER 

A66- 10262 

DESTRUCTIVE ANO LUMINESCENCE EFFECTS OF FOCUSED 
RUBY LASER BEAM ON RUBY A66-10265 

PEAK POWER TRANSIENTS OF NEAR CONFOCAL HELIUM-NEON 
LASER WORKING AT 6328 ANGSTROMS ON PULSED 
DISCHARGE BASIS A66- 10329 

SELF-LOCKED GAS LASER MODE DEPENDENCE ON CAVITY 
LENGTH AND POSITION OF LASER ME01UM IN CAVITY 

A66-10347 

LASER ACTION AT 5401 ANGSTROMS IN PURE NEON PULSED 
HIGH VOLTAGE DISCHARGE A66-10353 

CADMIUM TELLURIDE LASER WITH ELECTRON EXCITATION 

A66-11188 

PRESSURE DEPENDENCE OF OUTPUT OF HELIUM-NEON 
GASEOUS LASER IN HIGH PRESSURE RANGE 

A66— 11375 

NONLINEAR PROPAGATION OF PULSE SIGNAL IN LASER 
TYPE TRAVELING WAVE AMPLIFIER A66-11841 

PERIODIC AUTOMODULATION OF RADIATION AND 
POSSIBILITY OF GENERATING GIANT PULSES IN THREE- 
LEVEL LASER WITH INHOMOGENEOUSLY EXCITED ACTIVE 
MEDIUM A66—11842 

COHERENCE THEORY FOR COLLIMATIQN AND FOCUSING OF 
TIME-AVERAGEO INTENSITY OF PULSED MULTIMODE LASER 
RADIATION A66-12205 

MODE-CONTROLLED GIANT PULSE LASER USED TO PRODUCE 
TWO-BEAM HOLOGRAM IN SHORT EXPOSURE TIME OF 30 

NSEC A66-12215 

PULSED LASER-CREATED PLASMAS BY LIGHT ABSORPTION 
8Y SKIN EFFECT A66-12975 

PENT ACARBOCYAN INE COMPOUND USED TO REOUCE 
MONOPULSE DURATION IN NEODYMIUM LASER 

A66-13307 

DESTRUCTIVE AND LUMINESCENCE EFFECTS OF FOCUSED 
RUBY LASER BEAM ON RUBY A66-13310 

MEASURING DEVICE FOR PULSED LASER OUTPUT POWER 

USING BOLOMETER, AMPLIFIER AND OSCILLOSCOPE 

A66-13888 

TIME CHARACTERISTICS IN GENERATION OF GIANT LASER 
PULSE STUDIED BY CIRCUIT WITH PRISMATIC SHUTTERS 

A66-13889 

LASER OSCILLATIONS ANO SELF C-SMTCHING, 


DISCUSSING PULSED FLASH-LAMP EXCITATION 
EXPERIMENTS WITH TRIPLY ACTIVATED CONFOCAL BARIUM 
CROWN GLASS ETALON A66-13980 

STIMULATED BRILLOUIN AND RAMAN SCATTERING IN 
GASES, DISCUSSING SOUND VELOCITY CALCULATION FROM 
FREQUENCY SHIFT AND ARGON* HYDROGEN AND NITROGEN 

A66-13981 

RISE TIME AND OUTPUT POWER OF SINGLE PULSE IN HE- 
NE LASER MEASURED BY METHOD OF CHANGING 
Q-FACTOR BY PLATE LOCATED IN RESONANT CAVITY 

A66-14332 

INTERACTION OF LIGHT PULSE FROM RUBY LASER WITH 
MERCURY SURFACE, OBSERVING MECHANICAL IMPACT 
BELIEVED TO BE MP»r VAPORIZATION PROCESS 

A66— 14373 

PLASMA GENERATION BY FOCUSING LASER BEAM IN AIR AT 
ATMOSPHERIC PRESSURE AND ROOM TEMPERATURE INDICATE 
CONNECTION WITH LUMINOUS ENERGY ABSORPTION DURING 
BREAKDOWN A66-14538 

SHIFT OF EMISSION SPECTRUM IN PULSED GA AS LASER, 

NOTING WAVEFORM CHARACTERISTICS 

A66— 14974 

PROPAGATION RATE OF HIGH POWER LASER LIGHT PULSE 
IN INVERSELY POPULATED MEDIUM A66-15333 

POWERFUL PULSE OF RUBY LASER EMISSION GENERATED BY 

ULTRASONIC TRAVELING WAVE DIFFR ACTICN MODULATOR 

A66-15861 

PUMPING POWER FORMULA FOR DETERMINING 
CHARACTERISTICS OF CONTINUOUS WAVE AND PULSED 
LASERS A66- 15900 

SEARCH VIA LASER RECEIVERS FOR INTERSTELLAR 
CONMUNICAT IONS A66-16669 

REGULAR PERIODIC SPIKING IN OUTPUT OF PULSED 
NEODYMIUM OOPED BORATE GLASS LASER AT PUMPING 
LEVELS SLIGHTLY ABOVE THRESHOLD 

A66- 16672 

LASER ACTION ON FIVE GREEN LINES AND SIX IR LINES 
CAUSED BY PULSING MANGANESE DISCHARGE OF COLLISION 
LASER IN ATOMIC VAPOR OF NEUTRAL MANGANESE 

A6 6-1 6763 

PULSED LASER WELDING, WIRE-TO-WIRE, SHEET-TO- 
SHEET, CIRCUIT BOARD, VACUUM TUBE, ETC 

A66-18153 

CECAY OF F-CENTER EXCITATIONS IN ALKALI HALIDES 
INDUCED BY SHORT INTENSE PULSE OF Q-SWITCHEO RUBY 
LASER A66— 19367 

ACCURATE TRACKING OF BEACON- EXPLORER ORBITING 
OPTICAL REFLECTORS, USING PULSED RUBY LASER BEAMS 

A66- 19902 

TIME DEPENDENT EMISSION BEHAVIOR OF SINGLE AXIAL 
MODE OF DIFFRACTION LIMITED RUBY LASER AT ROOM 
TEMPERATURE A66-20420 

ROOM TEMPERATURE QUASI-CONTINUOUSLY PUMPED RUBY 
GIANT PULSE LASER WITH SATURABLE ABSORBER Q- 
SWITCH A66-2124B 

SPONTANEOUS EMISSION NOISE PROPERTIES OF PAIR OF 
PULSED RUBY LASER AMPLIFIERS A66-21310 

ELECTRON AND ION EMISSION FROM PULSED RUBY LASER 
ILLUMINATED METALLIC SURFACE INTO VACUUM, 
CETERMINING APPLICATION TO PULSED ION THRUSTOR 
AIAA PAPER 66-230 A66-21453 

LASER SIMULATED NUCLEAT10N IN BUBBLE CHAMBER, 
COMPARING SENSITIVITY WITH RADIOACTI VELY 
STIMULATED NUCLEATION A66-21583 

NONLINEAR AMPLIFICATION OF LIGHT PULSE PASSING 
THROUGH LASER OPERATING AT SATURATION REGIME 

A66-21963 

TEXT ON HIGH SPEED OPTICAL PULSE TECHNOLOGY, 
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LASERS AND MEASURING TECHNIQUES, EMPHASIZING 
CAPACITOR DISCHARGE APPLICATION 

A66-22063 

STANDING WAVES IN LASER RESONATORS VERIFIED BY 
PLACING THIN METALLIC FILMS BETWEEN EXTERNAL 
MIRRORS OF PULSED NEODYMIUM LASER 

A66-22893 

GADOLINIUM MOLYBDENATE AS FERROELECTRIC HOST IN 
PULSED LASER, NOTING LIGHT MODULATION AND CRYSTAL 
DOMAIN A66-23207 

GAS SPECTROSCOPY OF LASER- I NDUC ED STIMULATED 
BRILLOUIN EFFECT IN HIGH PRESSURE OXYGEN 

A66-23432 

SINGLE PULSE OPERATION OF LASERS, NOTING ENERGY 
STORAGE AND AMPLIFICATION EFFECT FOR FOUR- AND 
THREE-LEVEL ACTIVE MEDIUM A66-23667 

PULSE EXCITATION OF VOLUME OF GAS TO COHERENTLY 
RADIATING STATE APPLIED TO BEAM MASER SPECTROMETER 

A66-2373 I 

CADMIUM TELLURIDE LASER WITH ELECTRON EXCITATION 

A66-24009 

LASER WELDING FOR PRODUCTION MICROWELDING, NOTING 

DESIGN, CONSTRUCTION AND APPLICATION 

ASTME PREPRINT MM66-707 A66-244I5 

STEADY STATE VALUE OF INVERTED POPULATION, POWER 
OUTPUT, THRESHOLD BEHAVIOR AND SPIKING 
CHARACTERISTICS FOR SINGLE-MODE LASER WHEN 
RADIATION INTENSITY HAS SPATIAL DEPENDENCE 

A66-24562 

PULSED INDUCED EMISSION IN HYDROGEN BEAM LASER FCR 
CASE OF TWO RELAXATION TIMES, DETERMINING 
POLARIZATION ONLY BY NUMBER OF ACTIVE PARTICLES IN 
RESONATOR A66-24884 

GAS DISCHARGE BY LASER PULSE, TAKING INTO ACCOUNT 
PHOTOIONIZATION DUE TO ELECTRON IMPACT 

A66-24887 


STL-4127-6004-SU-000 N65-33686. 

SIGNAL VELOCITY OF MASERS, AND MICROWAVE PHONON 
ATTENUATION AND PULSED HEAT RADIATION IN SINGLE 
CRYSTAL SEMICONDUCTORS 

REPT.-8 N65-36734 

CUT-OFF OF RUBY LASER EMISSION BY PULSED ELECTRON 
AND BREMSSTRAHLUNG RADIATION, USING ADIABATIC 
TEMPERATURE A66-12447 

PHOTON ECHO, SHORT PULSE OF LIGHT SPONTANEOUSLY 
EMITTED BY CILUTE RUBY CRYSTAL AFTER RUBY-LASER 
PULSE IRRADIATION A66-18442 

LASER DEVELOPMENT, DISCUSSING BASIC THEORY, 

PUMPING METHODS AND LASER TYPES 

A66-187C0 

PUMP 

FAST HIGH RADIANCE ABLATING LASER PUMP AND ENERGY 
STORAGE TECHNIQUE 

AFAL-TR-65-22 N65-22702 

PUMPING 

SHOCK TUBE LASER PUMPING - FOUR COMBINATIONS 

CF LASER CRYSTAL AND PUMPING CONFIGURATION 

U— 3 104 N65-281 54 

LASER RESEARCH DEALING WITH EFFECT CF PUMPING ON 
RUBY QUALITY, LANTHANUM FLUORIDE EXAMINATION, 

LARGE RUBY LASER RODS, DC OPERATION OF MERCURY 
TUBE, HOLOGRAMS, AND LASER PHYSICS 

NRL-MR-1604 N65-28920 

LASER ACTION BY ELECTRON BEAM PUMPING - LITERATURE 
SURVEY 

NOLTR-6 5-95 N65-334C1 

OPTIMUM DESIGN OF HIGH PRESSURE, LARGE DIAMETER, 
DIRECT NUCLEAR PUMPED, GAS LASERS 

ANL-7G30 N66-11926 

CHEMICAL PUMPING OF LASERS - EYE DAMAGE IN 
MONKEYS FROM LASER IRRADIATION 

U-3259 N66-13799 


TREATMENT OF STEEL WITH LASER BEAM, OBTAINING 
PRECISION HOLES WITHOUT AFFECTING M ICROHARDNESS OF 
METAL A66-24898 

GROWTH OF WAVES IN PULSED LASER AMPLIFIER 
CALCULATED USING QUASI ONE-CIMENS ICNAL MODEL - 
AMPLIFICATION OF EXTERNALLY IMPRESSED AND 
SPONTANEOUSLY EMITTED WAVES 

AVCO-EVERETT RES. REPT.-233 N66-10972 


PURIFICATION 

RESEARCH IN CHINESE PEOPLES REPUBLIC - SCLAR 
FLUX, GAS DISCHARGE TUBE, NEODYMIUM LASER, 
GEOLOGICAL MECHANICS, MICROCRYSTALLINE GLASS, 
LOCATING OF THUNDER, AND PURIFICATION WITH 
DISTILLATION METHODS 

JPRS— 33759 N66-16806 

Q 


PULSED LASER OSCILLATOR - ADVANCED DEVELOPMENT 
MODEL 

ECOM-00326-4 N66-12398 

USE OF LASER BEAM IN SPECTROGRAPH IC ANALYSIS - 

NORMAL LASER AND GIANT SPIKE LASER 

AFCRL— 65-586 N66-12799 

PULSED YTTRIUM-ALUMINUM GARNET NEODYMIUM LASER 
DEVICE - SOLID STATE LASER CEVICE 

QPR-9 N66-X4725 

POWER AND PATH LENGTH EFFECTS ON STIMULATED RAMAN 

SPECTRA IN METHANE AND HYDROGEN STUDIES USING 
GIANT PULSED LASER N66-20037 


Q-FACTOR 

MAGNETIC G-FACTOR DESCRIBING ELECTROMAGNETIC 
FIELD ENERGY LOSSES IN PARAMAGNETIC MASER 
CRYSTALS A65-26860 

EFFECTS OF RESONATOR LENGTH AND MIRRCR 
TRANSPARENCE AND ALIGNMENT UPON DYNAMIC AND STATIC 
CHARACTERISTICS OF RUBY LASER WITH MODULATED 
C-FACTOR A65-35706 


ELECTRO-OPTICAL SHUTTER FOR Q-FACTCR MODULATION 
IN NEODYMIUM GLASS LASER A65-36826 


ELECTRO- OPTICAL SHUTTER FOR Q-FACTCR MODULATION 
IN NEODYMIUM GLASS LASER A66-I3431 


PULSED RADIATION 

MASER PEAK PULSE CHARACTERISTICS DURING 
INSTANTANEOUS SWITCHING OF INTERFEROMETER WHEN 
LOSS FACTOR RAPIDLY DECREASES A65-23004 


LASER REGIME WITh GIANT PULSES GENERATED IN 
DYSPROSIUM DOPED CADMIUM FLUORIDE UNDER CONTINUOUS 
PUMPING BY XENON LAMPS, OBTAINING Q FACTOR 
MODULATION BY ROTATING PRISM A66-I9376 


GIANT RUBY LASER PULSE PRODUCTION FROM RAPID 
SATURATION OF DYE ABSORBER SOLUTION IN OPTICAL 
CAVITY 8Y SINGLET-SINGLET TRANSITIONS 

A65-3352I 


Q-SPOILING 

PARAMETRIC DEPENDENCE OF TIME PROFILE, PEAK POWER 
AND NUMBER OF GIANT PULSES OF ROTATING PRISM 
Q-SWITCHED LASERS A65-I5103 


RADIATION PULSES FROM RUBY OPTICAL QUANTUM 
GENERATOR DURING SINGLE IGNITION 

FTD-TT-65- 1 34/ U»2 N65-33409 

SOLID-STATE LASER SYSTEM AS RADIATION PULSE 
GENERATOR 


OUTPUT FREQUENCY QUADRUPLING IN Q-SPOILED 
NECCYM I UM- IN— GLASS LASER, USING NONLINEAR OPTIC 
EFFECT A6 5-15858 

RUBY LASER AMPLIFIER ENERGY INPUT-OUTPUT 
MATHEMATICAL ANALYSIS AND EXPERIMENTAL 
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SUBJECT INDEX 


QUANTUM GENERA TON 


VERIFICATION 


A65-17648 


RUBY laser with nodulated o-factor using rotating 
total REFLECTION PRISN A65-X8462 

REFLECTED radiation of q-spoiled ruby laser from 
EXPLORER XXII A65-21306 

RATE EQUATION SOLUTIONS FOR Q-SPOILED AND PULSED 
TRANSNISSIQN NODE / PTN/ OPERATION OF THREE-LEVEL 
LASER A65— 22933 

MASER PEAK PULSE CHARACTERISTICS DURING 
INSTANTANEOUS SWITCHING OF INTERFEROMETER WHEN 
LOSS FACTOR RAPIDLY DECREASES AAS-21004 

LASER GIANT PULSING USING SATURABLE ABSORBER 
INSIDE CAVITY AS FAST SWITCH A65-24960 

COHERENT HIGH POWER PULSES FROM OPTICALLY PUMPED 
Y A G- NO LASER BY Q-SWITCHING FROM MIRROR 
ROTATION A65-26003 

OPTICAL AMPLIFICATION OF APPARENT RATE OF 
REFLECTOR ROTATION IN Q-SWITCHING OF LASER 
RESONATOR A65-26946 

Q-SWITCHING OF NO LASER USING POLYMETHINE DYE IN 
METHYL ALCOHOL SOLVENT A65-27533 

RUBY LASER WITH MODULATED Q-FACTOR USING ROTATING 
TOTAL REFLECTION PRISM A65-28091 

NATURAL SELECTION OF MODES USING PASSIVE Q-SWITCH 
IN GIANT PULSE RUBY LASER WHICH NARROWS OUTPUT 
SPECTRUM A65— 29850 

AXIAL M0DE OPERATION OF RUBY LASER AT ROOM 
USING SAT ORABLE FILTER Q-SWITCH ANO 
RESONANT REFLECTOR A65— 29852 

Q-SWITCHING APPLIED TO SLOW SWITCHING AND PULSE 
SHAPING FOR SOLID STATE LASERS 

AIAA PAPER 65-343 A65-30797 

PHOTOGRAPHIC STUDY OF Q-SWITCHED LASER BEAM 
PROPAGATING OVER 10-MILE PATH A65-3L044 

LASER CONFIGURATIONS, PERFORMANCE FEATURES AND 
ci*iI ATI ° NS DISCUS SING HE- NE, ION AND SOLID 
STATE LASERS A65-31881 

SIMULTANEOUS LASER OSCILLATION OBSERVED AT 6943 
AND 6929 ANGSTROM WAVELENGTHS IN NORMAL AND Q- 
SPOILED OPERATION OF RUBY LASER 

A65-32748 

RUBV LASER BEAH POCUSED ON GRAPHITE, 
OBTAINING SWAN EMISSION OF CARBON MOLECULE 

A65-34207 

Smbv l“?cci NG EFFECTS IN INTERNALLY KDP MODULATED 
RUBY LASER A65-35063 

AN ® PASSIVE Q-SWITCHES FCR INCREASING 
ENERGV 0E LASERS AND INHIBITING 

F ° R SUBSEQUENT P EA K LASER EXCITATION AND 

DISCHARGE A65-35118 

VAP0RIZATI0N BY Q-SPOILED LASER PULSES 
F 2?cc S ? EGTROSCOPIC ANALYSIS OF VAPOR OPTICAL 
EMISSION AND ABSORPTION PROPERTIES 
AFCRL— 64— 871 N65-22274 

PHOTOGRAPHIC FILM USED FOR QUANTITATIVE 
MEASUREMENTS OF INTENSITY DISTRIBUTION IN Q- 
SWITCHED LASER BEAM A66— 14920 

MODE COMPETmON AND COUPLING IN Q-SWITCHED RUBY 
LASER A66-I6383 

, L !c! d PE ? F0RMANCE CHARACTERISTICS OF UNCOATED RUBY 
BrcfcrxS SkITCHED BY ROTATING PRISM FORMING END 
REFLECTOR OF LASER RESONATOR A66-16675 

Q-SWITCHED OPTICAL MASER SYNCHRONIZATION, 

DISCUSSING EXPERIMENTAL DESIGN, SETUP AND 
PERFORMANCE A66-17297 


ROOM TEMPERATURE QLASI-CGNTINUOLSLY PUMPEC RUBY 
GIANT PULSE LASER WITH SATURABLE ABSORBER Q- 
SW|TCH A66-21248 

Q-SWITCHING OF C ARfiCN DIOXIDE AND NITROUS OXIDE 
GAS LASER TRANSITIONS A66-23354 

VIBRATIONAL AND ROTATIONAL RELAXATIONS IN CARBON 
CIOXIDE AND NITROUS OXIDE LASER SYSTEMS. USING Q- 
SWITCHING TECHNIQUES A66— 23355 

QUANTUM AMPLIFIER 

MASER AMPLIFIER WITH COUPLED ACTIVE RESONATORS 
OPERATING AT 21 CM WAVELENGTH. NOTING ADVANTAGE 
TVER PASSIVE INPUT CIRCUIT A65-14136 

MASER APPLICATIONS AS RADIO RECEIVERS, DISCUSSING 
MULT I RESONATOR ALL-PASS QUANTUM AMPLIFIERS 

A65-16282 

MASER AMPLIFIER WITH COUPLED ACTIVE RESONATORS 
OPERATING AT 21 CM WAVELENGTH, NOTING ADVANTAGE 
OVER PASSIVE INPUT CIRCUIT A65-24C11 

TRAVELING-WAVE QUANTUM PARAMAGNETIC AMPLIFIER 
APPLIED TO RADIO-ASTRONOMICAL INVESTIGATIONS IN 
6-CM BANC A65-24882 

MASER APPLICATIONS AS RADIO RECEIVERS, DISCUSSING 
MULTIRESONATOR ALL-PASS QUANTUM AMPLIFIERS 

A65-25785 

QUANTUM STATISTICAL PROCEDURE DEVELOPED FOR 
RADIATION FIELD AND APPLIED TO LASER AMPLIFIERS 

A65-32707 

TRAVELING-WAVE QUANTUM PARAMAGNETIC AMPLIFIER 
APPLIED TO RADIO-ASTRONOMICAL INVESTIGATIONS IN 
8-CF BAND A65-36359 

ZERO FIELD X-BAND MASER DESIGN FOR MICROWAVE 
QUANTUM AMPLIFIERS - MILLIMETER AND 
SUBMILLIMETER WAVE DEVICES 

REPT.-490F N65-25851 

MILLIMETER AND SUBMILLIMETER MASER DEVICES - IRON- 
DOPED MASER AMPLIFIER, PUSH-PULL RUTILE MASER, 

AND X-BAND ZERO FIELD MASERS 

REPT.-490H N66-162I0 

QUANTUM COUNTER 

HIGH QUANTUM EFFICIENCY IN NARROW BAND TRI VALENT 
RARE EARTH DOPED QUANTUM COUNTER ACHIEVED BY LASER 
PUMPING A65-27604 

QUANTUM ELECTRODYNAMICS 

ACCURATE LOCATION OF OBJECT IN SPACE ANO TIME AND 
CORRECTION OF MOVEMENTS BY USE OF QUANTUM 
ELECTRODYNAMICS A65-25036 

QUANTUM ELECTRODYNAMICS IN OPTICAL RESONATORS AND 
MASERS, THERMAL PINCHING, N-TYPE SEMICONDUCTORS, 
COHERENT LIGHT, TRANSISTOR SWITCHING, POPULATION 
INVERSION, AND BREAKDOWN 

AFOSR— 6 5—0248 N65-2349I 

QUANTUM STATISTICS FOR ANALYZING RADIATION FIELDS 
INTERACTING WITH OTHER SYSTEMS APPLIED TO MODEL 
LASER OPERATING AS LINEAR AMPLIFIER 

A66-13260 

QUANTUM GENERATOR 

MASERS ANO LASERS, DISCUSSING COHERENT RADIATION 
BY ATOMS AND MOLECULES AND QUANTUM ELECTRONICS 
TECHNIQUES OF GENERATING ACOUSTIC OR 
ELECTROMAGNETIC SPECTRUM A65-31383 

GENERATION OF LIGHT USING SEMICONDUCTOR QUANTUM 
GENERATORS - SOLID STATE LASERS 

FTD-TT-65— 337/1E4 N65-32851 

RADIATION PULSES FROM RUBY OPTICAL QUANTUM 
GENERATOR DURING SINGLE IGNITION 

FTD-TT— 65— 134/ IE 2 N65-33409 

BALANCED MIXER ACTION FOR OPTICAL HETERODYNING, 
USING MAGIC- T OPTICAL MIXER A66-24153 
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QUANTUM MECHANICS 


SUBJECT INDEX 


QUANTUM MECHANICS 

OPTICAL MASER THEORY INCLUDING OSCILLATORS, 
RADIATION EMISSION, QUANTUM MECHANICS, ETC 

A65-24004 

QUANTUM ELECTRONICS HISTORICAL REVIEW COVERING 
DIFFICULTIES ENCOUNTERED IN LASER/MASER 
CONSTRUCTION A65-25256 

QUANTUM MECHANICS OF SIGNALS AND NCISE IN 
ATTENUATORS AND MASER AMPLIFIERS, RELATING 
EXPECTATION VALUES AND THERMAL STATE OF SYSTEM 

A65-30510 


QUANTUM THEORETICAL ANALYSIS OF LASER BEAM 
FLUCTUATIONS AND OF LIGHT BEAT EXPERIMENTS WITH 
TWO LASERS A65-25059 

PERTURBED AND PLANE PARALLEL FABRY- PEROT 
RESONATORS, THERMAL FIELDS, QUANTUM OPTICAL 
COHERENCE, SPONTANEOUS EMISSION, AND DYNAMICAL 
THEORY OF LASER OSCILLATION 

AFCRL-65-270 N65-27088 

QUANTUM THEORY OF INTERACTION OF ELECTROMAGNETIC 
WAVES IN PLASMA CONSIDERED IN TERMS OF LIGHT- 
LIGHT SCATTERING ANC PLASMA-LASER BEAM INTERACTION 

A66-21173 


MASTER EQUATION FOR COMPLETE STATISTICAL OPERATOR 
OF SOLID STATE LASER ACCORDING TO QUANTUM 
MECHANICS A65-31773 

QUANTUM STATISTICAL PROCEDURE DEVELOPED FOR 
RADIATION FIELD AND APPLIED TO LASER AMPLIFIERS 

A65-32707 

MICROWAVE PROBLEMS IN ACOUSTIC WAVE INTERACTIONS, 
TRANSVERSE WAVE ELECTRON BEAM, OPTICAL 
SPECTROSCOPY OF LASER MATERIALS, AND NONLINEAR 
QUANTUM STUOIES 

ML-1243 N65-15605 

QUANTUM AND CLASSICAL MECHANICAL THEORIES OF LASER 
RAOIATION 

RM-4435-PR N65-19297 

QUANTUM STATISTICAL PROCEDURE FOR STUDYING 
INTERACTING RADIATION FIELD APPLIED TO MODEL 
LASER OPERATING AS LINEAR AMPLIFIER 
RM-45 16-PR N65-27655 

COHERENT LIGHT RECORDING AND REPRODUCING SYSTEM 

COMPRISING TWO-DIMENSIONAL QUANTUM MECHANICAL 
DATA PROCESS OF ULTIMATE PACKING DENSITY AND 
FREQUENCY BANDWIDTH 

RADC-TR-65- 130 N65-35528 

QUANTUM RF PHYSICS TEXT COVERING MAGNETIC 
RESONANCE THEORY, ELECTRON PARAMAGNETIC RESONANCE, 
NUCLEAR MAGNETIC RESONANCES, TWO- AND THREE-LEVEL 
MASERS, RF GAS SPECTROSCOPY AND AKMCNIA 
OSCILLATOR A66-10954 

PHYSICAL FUNDAMENTALS OF LASERS SUCH AS POPULATION 

INVERSION, INDUCED EMISSION AND PRINCIPAL OPTICAL 
APPARATUS EXPLAINED FOR COMMUNICATIONS ENGINEERS 

A66-I3233 


SECOND HARMONIC GENERATION BY LASER BEAMS OF 
FINITE SPECTRAL WIDTH, USING QUANTUM TRANSITIONS 
AND KINETIC EQUATIONS, NOTING SHAPE OF PUMPING 
LINE AT FUNDAMENTAL FREQUENCY A66-22026 


SHORT-TERM FREQUENCY INSTABILITY AND FREQUENCY 
SPECTRA OF HIGHLY STABLE QUARTZ OSCILLATORS 
MEASURED, USING DOUBLE-BEAM AMMONIA MASER AS 
STANDARD A65-1032O 

LASER EXCITATION IN QUARTZ OF ELASTIC MODES OF 
THICK PLATE, SUGGESTING ENERGY COUPLING MECHANISMS 

A66-12423 


QUARTZ LIGHT 

PERIODIC VARIATION OF QUALITY FACTOR OF HE- NE 
GAS LASER CAVITY BY VIBRATING QUARTZ-MOOULAT I ON OF 
LIGHT BEAM A66-13477 


QUENCHING 

LASER DIGITAL DEVICES, 
AND OPTICAL ABSORPTION 


EXAMINING QUENCHING OF GAIN 
A66-14826 


R 


RABBIT 

LASER 


IRRADIANCE LEVELS FOR RETINAL LESIONS 

A66-80011 


CHORIORETINAL LESIONS PRODUCED BY LASER ON MONKEY 
ANC RABBIT A66-8C950 


HIGH VOLTAGE, POWER, AND ENERGY FACILITIES FOR 
RADAR, LASERS, PLASMAS, AND COMMUNICATION 
COMPONENTS RESEARCH 

EB-52 88-05 36 N65-21673 


QUANTUM MECHANICAL NONLINEAR THEORY OF INTENSITY 
AND PHASE FLUCTUATIONS OF HOMOGENEOUSLY BROADENED 
LASER NOISE A66-22466 

QUANTUM OPTICS THEOREM ON CLASSICAL SOURCE FOR 
WHICH EFFECT OF DETECTOR AND DISSIPATION MECHANISM 
IS NEGLIGIBLE A66-22967 

QUANTUM MECHANICAL TREATMENT OF MOLECULAR 
RADIATION BEHAVIOR IN DETUNING CAVITY OF DOUBLE 
CAVITY MASER 

FTD-TT-65-888/162G3S4 N66-19899 

IMPROVED QUANTUM EFFICIENCY FROM LIGHT TRAPPED IN 
TRANSLUCENT PHOTOCATHODE LASER DETECTORS 
I TT I L-66- 1002 N66-20166 

LASER THEORY WITH CLASSICAL AND GUANTUM MECHANICAL 
APPROACH TO ABSORPTION AND EMISSION 

R— 1743 N66-20857 

QUANTUM THEORY 

RELATION BETWEEN QUANTUM AND SEMI CLASSICAL 
DESCRIPTION OF OPTICAL COHERENCE, CONSIDERING 
DISTRIBUTION FUNCTION A65-21379 

RELATION BETWEEN OPTICAL COHERENCE AND PHOTON 
STATISTICS, USING CLASSICAL AND QUANTUM THEORY, 
INTERFERENCE EXPERIMENTS ANC PHOTOCETECTION 

A65-24002 


RADAR ANTENNA 

CPTICAL ANALOG COMPUTER TRANSPOSING VARIABLE 
INPUTS INTO SPATIAL DIMENSIONS, USING LASER AS 
LIGHT SOURCE FOR ANTENNA MODELING AND SPECTRUM 
ANALYSIS A65-33770 

RADAR ASTRONOMY 

TWO-CAVITY MASER AT 2388 MC FOR RADAR ASTRONOMY 

A65-29447 


RADAR BEAM 

USE OF LASER BEAM IN SPECTROGRAPH IC ANALYSIS - 
NORMAL LASER AND GIANT SPIKE LASER 

AFCRL-65-586 N66-12799 

RADAR DETECTOR 

ATMOSPHERIC TURBULENCE, POWER FLUCTUATION AND 
RADAR DETECTION IN LASER SYSTEMS DESIGN 

A66-17294 


RADAR EQUIPMENT 

LASER APPLICATION PROBLEMS IN INTERFEROMETRY, 

RADAR AND HOLOGRAPHY INCLUDING MECHANICAL 
STABILITY, NOISE SUPPRESSION, DIRTY LASER BEAM 
RESTORATION, ETC A66-11454 

DEVELOPMENT IN U.S. OF LASER APPLICATION WITH 
TABLE INCLUDING GOVERNMENT SUPPORTED PROGRAMS IN 
PHOTOGRAPHY, DATA PROCESSING, RADAR, ETC 

A66-11455 


QUANTUM THEORY OF OPTICAL PUMPING CYCLE DEVELOPED 
FROM ANALYSIS OF EFFECTS OF LIGHT CN ATOMIC ENERGY 
LEVELS A65-24003 


RADAR MEASUREMENT 

LASER RANGEFINDER 
ACCURATE RANGE OF 
CN RACAR PRINCIPLE 


DEVICE PROVIDES FAST AND 
NONCOOPERATIVE TARGETS OPERATING 
A65-32586 
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SUBJECT INDEX 


RADIATION FIELD 


RADAR SYSTEM 

application, problems and state of low noise 

AMPLIFIERS AND TRAVELING WAVE TUBES, MASER AND 
ADLER TUBES GAIN IN RADAR SYSTEMS 

A66-14123 

HIGH SENSITIVITY FAST-RESPONSE LASER DETECTION 
SYSTEM, DESCRIBING MICROWAVE RESPONSE 
PHOTOELECTRIC DETECTOR WITH AMPLIFICATION AND 
MIXING FUNCTIONS A66-22046 

MEASUREMENT OF VERTICAL WATER VAPOR PROFILES BY 
MEANS OF THERMALLY TUNED RUBY LASER OPTICAL 
RADAR SYSTEM - HUMIDITY MEASUREMENT 
REPT.-65-6 N66-14852 

RADAR TRANSMISSION 

AIRBORNE LASER-RADAR LIGHT DETECTION AND RANGING 

/ LICAR/ SYSTEMS APPLIED TO DETECTION OF CLEAR AIR 

TURBULENCE / CAT/ A66-15297 

HIGH POWER LASER AMPLIFIER FOR OPTICAL RADAR 

TRANSMITTER - SPACE SURVEILLANCE SYSTEM 

EOS— 5550— Q-l N66-I2355 

RADIAL DISTRIBUTION 

EXCITATION AND INVERSION METHOD IN GAS LASERS 
NOTING CHARACTERISTICS OF HELIUM-NEON LASER AND 
IONIZED AND THREE-LEVEL LASER SYSTEM 

A66- 13951 

RADIATION 

BIOLOGICAL EFFECTS OF LASER RADIATION AND SAFETY 
RULES FOR PERSONNEL PROTECTION 

NAVTRADEVCEN- IH-15 N65-14941 

MOVING SURFACE VELOCITY MEASUREMENT USING LASER 
RADIATION 

GE/EE/64-18 N65-I7373 

QUANTUM AND CLASSICAL MECHANICAL THEORIES OF LASER 
RADIATION 

RM-4435-PR N65-I9297 

RADIATION DIVERGENCE MEASUREMENT IN HELIUM-NEON 
LASERS WITH CONFOCAL RESONATORS AND SPHERICAL 
REFLECTORS N65-24550 

STATISTICAL CHARACTERISTICS OF AUTOMODULATION OF 
SOLID LASER RADIATION N65-27234 

EFFECT OF LASER RADIATION ON CHEMICAL ACTIVATION 
AND VAPOR FOG NUCLEATI ON 

MC-64-U0-R1 N65- 27760 

NONLINEAR ABSORPTION OF LASER RADIATION BY THREE- 
LEVEL ATOMIC SYSTEM 

RM-4478-PR N65-26654 

THEORETICAL EXPLANATION FOR HIGHLY DIRECTIONAL 
OFF AXIAL RADIATION FROM SOLID STATE OPTICAL 
MASERS OF CIRCULAR CROSS SECTION 

TR ~ 2 N65-34713 

RESONANT CAVITY, OSCILLATION ANO RADIATION 
OUTPUT OF OPTICAL MASERS 

FTD— TT— 64-1231/1C2S3S4 N66-11458 

RADIATION ABSORPTION 

LASER MODE OPERATION IN PRESENCE OF RADIATION 
ABSORBING IMPURITY ANALYZED BY EXTENDED THOMSON 
TYPE SYSTEM A65-35930 

NONLINEAR ABSORPTION OF LASER RADIATION BY THREE- 
LEVEL ATOMIC SYSTEM 

RM-4478-PR N65-28654 

ABSORPTION COEFFICIENT OF RUBY LASER RADIATION 
IN FULLY IONIZED LIGHT ELEMENTS 

IPP— 6/27 N65-30178 

LASER RADIATION ABSORBED ALONG SLANT PATHS, 
SPECTRAL LINE OVERLAPPING AND CENTER LINE SHIFT 
WITH PRESSURE VARIATION A66-17295 

RADI ATI C»i DETECTOR 

RUBY LASER OPTICAL RADAR DETECTION OF UPPER 
ATMOSPHERIC BACKSCATTERING A66-24395 


RADIATION DISTRIBUTION 

GALLIUM ARSENIDE LASER DIODES BEHAVIOR AT HIGH 
PULSE RADI AT ION LOACS A65-29356 

INTENSITY DISTRIBUTION OF RADIATION IMMEDIATELY 
AFTER LEAVING LASER AND AFTER FOCUSING WITHIN 
LENS, NOTING OPTIMUM FOCUSING CONDITIONS 

A65-36050 

INTENSITY DISTRIBUTION OF RADIATION IMMEDIATELY 
AFTER LEAVING LASER AND AFTER FOCUSING WITHIN 
LENS, NOTING OPTIMUM FOCUSING CONDITIONS 

A66-15853 

RADIATION EFFECT 

LASER RADIATION EFFECT ON VFRTFRRATF EMBRYOS 

N65-16624 

GAMMA RADIATION EFFECT ON ENERGY OUTPUT OF RUBY 
LASER CRYSTALS N65-17596 

BIOLOGICAL EFFECTS CF LASER RADIATION WITH 
REFERENCE TO INTACT ANIMALS, PRIMATE EYES ANO SKIN 
AND MALIGNANT TUMORS OF ANIMAL AND HUMAN ORIGIN 

A66-12994 

PULSE ENERGY AND POWER OF LASERS UNDER CONTINUOUS 
CPERATING CONDITIONS MEASURED, USING CALORIMETERS, 
PHOTOELECTRIC EFFECT OF RADIATION, ETC 

A66-I3205 

PULSED IR LASER SIMULATING RADIATION-INDUCED 
TRANSIENT IONIZATIONS IN SEMICONDUCTOR DEVICES AND 
CIRCUITS A66-14853 

RUBY LASER FOR STUDY OF LASER RADIATION EFFECTS 
ON BIOLOGICAL ORGANISMS 

GR-3885 N66-10583 

RUBY LASERS USED IN STUDYING PHYSICAL PROCESSES 
LEADING TO IONIZATION OF GASES BY INTENSE 
OPTICAL RADIATION 

UACRL-E920272-6 N66-20600 

OPTICAL ABSORPTION AND ELECTRON PARAMAGNETIC 
RESONANCE TECHNIQUES USED TO STUDY IONIZING 
RADIATION EFFECT ON RUBY LASERS 

NASA-TN-D— 3379 N66-2X037 

RADIATION EMISSION 

RADIATION FLUCTUATIONS IN LASER PULSE REGIME, 
DISCUSSING ERRORS ARISING IN COPPARING BASIC WITH 
SECCNDARY EMISSION A65-14617 

OPTICAL MASER THEORY INCLUDING OSCILLATORS, 
RADIATION EMISSION, QUANTUM MECHANICS, ETC 

A65-24C04 

THEORY OF INDUCED AND SPONTANEOUS LASER EMISSION 
FROM ATOMIC LEVEL SYSTEM AND INCIDENT BEAMS OF 
RAO I AT I ON 

AFCRL-65-505 N66-U992 

RADIATION FIELD 

GEOMETRICAL PROPERTIES COMMON TO ALL MODES OF 
OSCILLATION IN RADIATION FIELD OF LASER 
INTERFEROMETERS A65-18795 

MASER AND LASER PROPERTIES INCLUDING RADIATION 
FIELD AND MASER MEDIA, NOTING MOLECULAR 
AMPLIFICATION CENTERS AND ENGINEERING PROBLEMS 

A65-26935 

OPTICAL SIMULATION OF MICROWAVE ANTENNAS WITHOUT 
DIRECT FREQUENCY SCALING, OBTAINING AMPLITUDE 
DISTRIBUTION OF LASER RADIATION FIELDS 

A65-25418 

QUANTUM STATISTICAL PROCEDURE FOR STUDYING 
INTERACTING RADIATION FIELD APPLIED TO MODEL 
LASER OPERATING AS LINEAR AMPLIFIER 
RH— 45 16— PR N65-27655 

LASER WITH DIFFRACTION LIMITED RADIATION PATTERN 

A66-1C450 

QUANTUM STATISTICS FOR ANALYZING RACIATION FIELDS 
INTERACTING WITH OTHER SYSTEMS APPLIED TO MODEL 
LASER OPERATING AS LINEAR AMPLIFIER 
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RADIATION HAZARD 


SUBJECT INDEX 


A66-I3260 

LASER WITH DIFFRACTION LIMITED RADIATION PATTERN 

A66-13313 

SPATIAL AMPLITUDE OF FIELD OF IDEALLY PARALLEL 
LASER BEAM FOCUSED BY OPTICAL SYSTEMS WITH 
SPHERICAL ABERRATION A66-23778 

RADIATION HAZARD 

PULSED LASER DOSIMETER THAT MEASURES DANGER LEVEL 
OF RADIATION OF DIRECT OR REFLECTED BEAMS AS 
SAFEGUARD TO EYE DAMAGE A65-21951 

BIBLIOGRAPHY ON BIOLOGICAL EFFECTS AND HAZARDS OF 
LASER RADIATION 

T5-1245/31U N65-33997 

CHEMICAL PUMPING OF LASERS - EYE DAMAGE IN 
MONKEYS FROM LASER IRRADIATION 

U-3259 N66-13799 

STUDIES ON RADIATION PROTECTION FOR MAN, OPTICAL 

MASER OF NEODYMIUM IN TUNGSTATE, CYLINDER WAVE 
PROPAGATION ANALYSIS* AND ELECTROMOTIVE FORCE OF 
INDIUM ANTIMONIDE COMPOUND 

JPRS-33I52 N66-15042 

RADIATION INTENSITY 

RADIATIVE REACTION EFFECTS ON GIANT PULSE LASER 
STABILITY IN ANISOTROPIC MEDIUM 

A65-20913 

TIME DEPENDENCE OF LASER OPERATION MODES USING 
LASER MODEL WITH TWO OSCILLATION TYPES 

A65-27772 

CALCULATION OF RADIATION INTENSITY OBTAINED FROM 
LASER WITH HOMOGENEOUS LINE BROADENING GENERALIZED 
FOR ARBITRARILY LARGE LOSS FRACTION PER PASS 

A65-322 19 

INTENSE LASER RADIATION PROPAGATION - LASER 
INDUCED GAS BREAKDOWN, PARAMETRIC INTERACTION, 
COHERENCE, ATMOSPHERIC ABSORPTION, OPTICAL 
SOURCE AND INSTRUMENTATION 

AFAL-TR-65-83 N65-2519I 

INTERACTION OF INTENSE LASER BEAMS WITH MATERIALS 
AROD— 41 57-4 N65-27555 

CADMIUM TELLURIDE LASER WITH ELECTRON EXCITATION 

A66-1 1188 

TIME DEPENDENCE OF LASER OPERATION MODES, USING 
LASER MODEL WITH TWO OSCILLATION TYPES 

A66-I6626 

SINGLE PULSE OPERATION OF LASERS, NOTING ENERGY 
STORAGE AND AMPLIFICATION EFFECT FCR FOUR- AND 
THREE-LEVEL ACTIVE MEDIUM A66-23667 

CADMIUM TELLURIDE LASER WITH ELECTRON EXCITATION 

A66-24009 

USE OF LASER BEAM IN SPECTROGRAPH I C ANALYSIS - 
NORMAL LASER AND GIANT SPIKE LASER 

AFCRL— 65-586 N66-12799 

RUBY LASER RADIATION INTENSITY DISTRIBUTIONS BY 
HIGH SPEED CINEMATOGRAPHY AND TIME RESOLVED 
INTERFEROMETRY FOR PUMPED RADIATION EFFECTS 

N66-1 6 657 

RADIATION MEASUREMENT 

CD S SINGLE CRYSTAL OPTICAL GENERATOR DURING 
EXCITATION BY RUBY LASER, DISCUSSING TWO-PHOTON 
ABSORPTION COEFFICIENT AT 300 DEGREES K FOR 
RADIATION FLUX DENSITIES A66-13874 

MEASURING DEVICE FOR PULSED LASER OUTPUT POWER 
USING BOLOMETER, AMPLIFIER AND OSCILLOSCOPE 

A66-13888 

MEASUREMENT OF RADIATION PATTERN OF RUBY LASER 
EMISSION FOR VARIOUS RESONATORS AND OPERATING 
REGIMES* NOTING LASER EFFECT ON ANGULAR HALF-WIDTH 
VALUES A66-22028 


RADIATION MEDICINE 

LASER BEAM USE IN BIOLOGY AND MEDICINE, NOTING 
INTERACTION OF ELECTROMAGNETIC RADIATION WITH 
BIOLOGICAL SYSTEMS, HAZARDS, DIAGNOSTICS, 
THERAPEUTICS, ETC A66-14455 

RADIATION PROTECTION 

RADIATION PROTECTIVE DRUGS, XENON AND HELIUM- 
XENON LASERS, HELIUM-NEON LASER WITH SILVER ANO 
DIELECTRIC COATINGS, AND TRANSISTOR CIRCUITS 
JPRS-29200 N65-20134 

RADIATION SPECTRUM 

INDUCEC RADIATION IN GA AS SEMICONDUCTOR CRYSTAL 
EXCITED BY RUBY LASER WITH Q-MODUL A T ION 

A65-35842 

CORRELATION FACTOR FOR INDUCED RADIATION FREQUENCY 
SHIFTS AND CRYSTAL TEMPERATURE VARIATIONS IN RUBY 
LASER A65-35866 

CORRELATION FACTOR FOR INDUCED RADIATION FREQUENCY 
SHIFTS AND CRYSTAL TEMPERATURE VARIATIONS IN RUBY 
LASER A66-19269 

OPTICAL LASER PUMPS, HIGH POWER CW LASER 
OPERATION BY C AT HODCLUM I NE SCENCE AND SUITABLE 
SELECTION OF PHOSPHORS A66-19546 

THRESHOLD PARAMETERS AND SPECTRAL COMPOSITION OF 
RADIATION OF NEODYMIUM-GLASS LASER IN DISPERSION 
RESONATOR A66-19669 

THRESHOLD PARAMETERS AND SPECTRAL COMPOSITION OF 
RADIATION OF NEODYMIUM-GLASS LASER IN DISPERSION 
RESONATOR A66-2I836 

RUBY LASER RADIATION SPECTRUM AND OPTICAL 
RESONANCE AT ROOM TEMPERATURE 

FTD-TT-65-1312/1G2C4 N66-19914 

RADIATIVE RECOMBINATION 

RECOMBINATION RADIATION FROM GALLIUM ANTIMONIDE 
P-N JUNCTIONS, OBSERVING STIMULATED EMISSION AND 
LASER ACTION A65-30572 

LASER TRANSITION IDENTIFICATION IN ELECTRON BEAM 
PUMPED GALLIUM ARSENIDE, PRIMARILY ON 
CONCENTRATION OF SHALLOW DONORS AND ACCEPTORS 

A66-I0348 

PROPAGATION OF ATMOSPHERICS, RADIATIVE 
RECOMBINATION IN LASERS, RADIATION BELT 
SURROUNCING EARTH, EQUATION FOR LAMINAR BOUNDARY 
LAYER PROBLEMS, AND RARE EARTH SILICIDES 

N66-12644 

RADIATIVE RECOMBINATION WITH ELECTRON BEAM EXCITED 
CADMIUM TELLURIDE AND GALLIUM SELENIDE 

N66-12646 


RADIO ASTRONOMY 

OBSERVATIONS OF RADIO SOURCES AT 9.4 GC WITH 2.2 
FOOT FAN BEAM OF 16-ELEMENT INTERFEROMETER AND 
MASER AMPLIFIER A65-28335 

DESIGN OF 8 MILLIMETER TRAVELING WAVE MASER 
FOR RADIO ASTRONOMY 

AD-619191 N6 5-35172 

N EC MASER AMPLIFIER FOR RADIO ASTRONOMICAL 
OBSERVATION OF CYGNUS A, TAURUS A AND ORION 
AND OMEGA NEBULAS A66-I5365 

RADIO ELECTRONICS 

PROCEEDINGS OF URSI GENERAL ASSEMBLY ON RADIO 
ELECTRONICS INCLUDING PLASMAS, MASERS AND LASERS 
AT TOKYO IN SEPTEMBER 1963 A65-26930 

RADIO EMISSION 

MULTICAVITY RADIOMETER MASERS FOR RECORDING 21 CM 
EMISSIGN FROM GALACTIC HYDROGEN 

N65-18885 


RADIO FREQUENCY 

TRANSITION PROCESSES OF OSCILLATION AMPLITUDE 
FORMATION IN RF THREE-LEVEL MASERS 

A65-15460 
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RAMAN SCATTERING 


TRANSITION PROCESSES OF OSCILLATION AMPLITUDE 
FORMATION IN RF THREE-LEVEL MASERS 

A65-28556 

RADIO FREQUENCY DISCHARGE 

GAS MIXTURES AND PRESSURES FOR OPTIMUM OUTPUT 
POWER OF RF-EXCITED HELI UM-NECN GAS LASERS AT 
632.8 NM A65-22620 

RADIO FREQUENCY RADIATION 

QUANTUM RF PHYSICS TEXT COVERING MAGNETIC 
RESONANCE THEORY » ELECTRON PARAMAGNETIC RESONANCE, 
NUCLEAR MAGNETIC RESONANCES, TWO- AND THREE-LEVEL 
MASERS, RF GAS SPECTROSCOPY AND AMMONIA 
OSCILLATOR A66-10954 

RADIO RECEIVER 

MASER APPLICATIONS AS RAOIO RECEIVERS, DISCUSSING 
MULTIRESONATOR ALL-PASS QUANTUM AMPLIFIERS 

A65-16282 

MASER APPLICATIONS AS RADIO RECEIVERS, DISCUSSING 
MULTIRESONATOR ALL-PASS QUANTUM AMPLIFIERS 

A65-25785 

RADIO SOURCE 

TRAVELING-WAVE QUANTUM PARAMAGNETIC AMPLIFIER 
APPLIED TO RADIO-ASTRONOMICAL INVESTIGATIONS IN 
8 CM BAND A65-24882 

TRAVELING-WAVE QUANTUM PARAMAGNETIC AMPLIFIER 
APPLIED TO RADIO-ASTRONOMICAL INVESTIGATIONS IN 
8-CM BAND A65-36359 

RADIO TELESCOPE 

TRAVELING-WAVE QUANTUM PARAMAGNETIC AMPLIFIER 
APPLIEO TO RAOIO-ASTRONOMICAL INVESTIGATIONS IN 
8-CM BAND A65-24882 

TRAVELING-WAVE QUANTUM PARAMAGNETIC AMPLIFIER 
APPLIED TO RADIO-ASTRONOMICAL INVESTIGATIONS IN 
8-CM BANO A65-36359 

FOREIGN SCIENCE BULLETIN - GIANT RADIO TELESCOPE 
RAMAN SCATTERING LASERS - FORECASTING SOLAR 
ELARES ” "AN-IN-SPACE - EPITAXIAL GROWTH OF 
ALUMINUM NITRIDE THIN FILMS - TECHNOLOGY 

N65-30979 

GIANT RADIO TELESCOPE TO DETECT EXTRATERRESTRIAL 
RADIATION, RAMAN SCATTERING LASERS, FORECASTING 
SOLAR FLARES FOR MANNED SPACE FLIGHT, VOSKHOD 
II LIFE SUPPORT, AND ALUMINUM NITRIDE FILMS 

N65-32675 

RAOIO TRANSMISSION 

RADIO STATION FACILITIES AT RA I STING, WEST 
GERWANY NOTING SATELLITE COMMUNICATION, MASER 
RECEIVING SYSTEM, PARABOLIC ANTENNAS, ETC 

A65-35195 

RADIO TRANSMITTER 

STATISTICAL MODEL OF RANDOM QUASI-SINUSOIDAL 
FUNCTION OF CONSTANT AMPLITUDE REPRESENTED BY 
EMISSION OF LASER OR RAOIO TRANSMITTER 

A66-18637 

RADIOACTIVE ELEMENT 

iU!^ TIGATI0NS 1H ASTRONOMY, SOLID STATE PHYSICS, 
MASERS ’ AT0H,C PHYSICS, AND RADIOACTIVE 
ATOMS FOR ELECTROMAGNETIC APPLICATIONS 
NASA CR— 70391 N66-17320 

RADIOLOGY 

HAZARDS, EFFECT, SAFETY AND PRECAUTION FOR 
PREVENTION OF PHYSICAL INJURIES FROM LASER 


EMISSION FROM GALACTIC HYDROGEN 


N65— 18885 


RADIATION 


A66-13694 


RADIOMETER 

LOW NOISE KA-BAND TRAVELING WAVE MASER AMPLIFIER 
FOR WINDOW AT 8 MM WHERE ATMOSPHERIC ATTENUATION 
IS L0W A65-16565 

RADIOMETER MASERS, MICROWAVE GENERATION, 

BIOLOGICAL ASPECTS OF MICROWAVES, POLYMERIZATION 
AND OPTIMAL CONTROL 

AD-455792 N65-18884 

MULTICAVITY RADIOMETER MASERS FOR RECORDING 21 CM 


RAOIOMETRY 

RADIOMETRIC PERFORMANCE OF SOLID STATE 
SUPERHETERODYNE RECEIVER COMPARABLE TO THAT 
CBTAINED WITH MASERS AND PARAMETRIC AMPLIFIERS 

A66-12437 

RECORDING SAMPLING SYSTEM FOR MEASURING ENERGY 
INCIDENT ON BIOLOGICAL SYSTEM EXPOSED TO LASER 
BEA * A66-17293 

RAMAN EFFECT 

NONLINEAR OPTICAL EFFECTS IN CRYSTALLINE AND 
ISOTROPIC MATERIALS DUE TO INDUCED POLARIZATION 
THIRD ORDER IN ELECTRIC FItLU STRENGTH, USING 
GIANT PULSED LASER SOURCE A65-16863 

STIMULATED RAMAN EFFECT OF BENZENE USING RUBY 
LASER, EXAMINING OUTPUT SPECTRUM, THRESHOLD POWER 
AND EFFICIENCY AT STOKES LINES 

A65— 19598 

OPTICAL PARAMETRIC AMPLIFICATION INVOLVING THREE 
WAVES, OPERATION OF HIGH POWER, NEARLY SINGLE 
MOOED RU8Y LASER, AND OBSERVATION OF PARAMETRIC 
INTERACTION AMONG RAMAN-SHIFTED LINES 
RADC— TDR— 64— 386 N65— 14311 

LASERS AND LASER SPECTROSCOPY - LIGHT MODULATION 
AND DEMODULATION METHODS, LASER TRANSITIONS, 

RAMAN EFFECT INITIATION, AND NONLINEAR OPTICAL 
PHENOMENA 

TR -*-34 N65— 19791 

SPECTRAL AND TRANSIENT CHARACTERISTICS OF SOLID 
STATE AND SEMICONDUCTOR LASERS, AND NONLINEAR 
INTERACTION OF COHERENT LIGHTWAVES DUE TO RAMAN 

S ~ 702 N65-21558 

OPTICALLY PUNPED SEMICONDUCTOR LASER IN U.S.S.R. 

N65-30208 

GAIN MEASUREMENTS OF RAMAN AMPLIFIER PUMPED BY 
DIFFUSE RUBY RADIATION A66-16388 

COHERENCE AND STIMULATION THRESHOLD OF STOKES 
L * NE A66-18648 

EQUATIONS OBTAINED FROM HAMILTONIAN FOR COUPLING, 
FIRST STOKES LINE, FIRST ANTI- STOKES LINE AND 
COHERENT FIELD FOR RAMAN LASER 

A66— 22490 

RAMAN SCATTERING 

STIMULATED BRILLOUIN RADIATION IN GFF-AXIS RUBY 
LASER RESONATOR USING CARBON DISULFIDE CELL, 
EXAMINING OUTPUT SPECTRUM A65-16811 

GIANT PULSE LASER APPLIED TO NONLINEAR OPTICAL 
EFFECT OF STIMULATED RAMAN SCATTERING WITH 
REFERENCE TO EMISSION ANGLE MEASUREMENT TECHNIQUE 

A65-19996 

LASER APPLICATION IN CHEMICAL COMPOSITION ANALYSIS 
OF MATERIAL BY SPECTROSCOPIC TECHNIQUE, 

CONSIDERING ORGANIC SUBSTANCE AND PLASMA 

A65-2C004 

FIRST ORDER RAMAN SCATTERING MEASUREMENT IN 
SILICON USING 6328- ANGSTROM OUTPUT OF HELIUM-NEON 
LASER A65-26457 

LASER BEAM MULTIMODE EFFECTS AS HINDRANCE TO 
INTERPRETATION OF QUANTITATIVE MEASUREMENTS OF 
RAMAN GAIN A65-26958 

RAMAN DIFFUSION OF LIQUIDS PLACED OUTSIDE OPTICAL 
CAVITY AND EXCITED BY RUBY LASER 

A 6 5-2 7 944 

OBSERVED AND PREDICTED EFFICIENCY OF CONVERSION OF 
RADIATION FROM GIANT PULSE RUBY LASER INTO 
STIMULATED RAMAN SCATTERING A65-32209 

COHERENTLY DRIVEN MOLECULAR VIBRATIONS AND LIGHT 

MODULATION - RAMAN SCATTERING BY MASER BEAM 
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NASA— CR-58211 


N65-14531 


NONLINEAR OPTICS - LASERS, 
AND OPTICAL RESONATORS 
JPRS-29459 


RAMAN SCATTERING, 

N65-21 141 


GIANT RADIO TELESCOPE 
FORECASTING SOLAR 


FOREIGN SCIENCE BULLETIN - 

RAMAN SCATTERING LASERS - ™ ot _ TU nc 

FLARES - MAN-IN-SPACE - EPITAXIAL GROWTH OF 
ALUMINUM NITRIDE THIN FILMS - TECHNOLOGY 


N65— 30 979 


GIANT RADIO TELESCOPE TO DETECT EXTRATERRESTRIAL 
RADIATION, RAHAN SCATTERING LASERS, FORECASTING 
SOLAR FLARES FOR MANNED SPACE FLIGHT, VOSKHOD 
II LIFE SUPPORT, AND ALUMINUM NITRIDE FILMS 




RAMAN SCATTERING LASERS 


N65-32677 


CURRENT STATUS OF THEORETICAL AND EXPERIMENTAL 
STUDIES OF VARIANT OF RAMAN EFFECT ENCOUNTERED IN 
SCATTERING OF LASER LIGHT A66-12U65 


STIMULATED BRILLOUIN AND RAMAN SCATTERING IN 
GASES, DISCUSSING SOUND VELOCITY CALCULATION FRCM 
FREQUENCY SHIFT AND ARGON, HYDROGEN AND NITROGEN 


STIMULATED RAMAN AND BRILLOUIN SCATTERING FOR 
STOKES RADIATION PARALLEL TO LASER BEAM IN 
RECTANGULAR WAVEGUIDE A66-14901 

RAMAN LASER MATERIALS SELECTION, EMPHASIZING 
FREQUENCY SHIFTS AND EXCITATION POWER THRESHOLD 

A66-23477 


LASER APPLICATION AND TECHNIQUES NOTING 
AMPLIFICATION, MODULATION, I NTE RF E R CM ET R Y, 
SCATTERING, PLASMA DIAGNOSTICS, NONLINEAR OPTICS, 
ETC A66-2393 I 

OPTICAL MASER AS POWER SOURCE FOR. NARROW BAND 
ELECTROMAGNETIC RADIATION THROUGH STIMULATED 
RAMAN SCATTERING - SOLID STATE PHYSICS 
REPT. -1935-6 N66-10581 


LASER-INOUCED NONLINEAR EFFECTS, RAMAN 
SCATTERING, AND GAS BREAKDOWN - SCVIET 
LITERATURE REVIEW 
AT D- P-6 5- 74 


N66- 12270 


PHONON-PHOTON INTERACTIONS IN OPTICAL SOURCES - 
THEORETICAL DESCRIPTION OF BRAGG AND 
RAMAN- NATH SCATTERING CAUSED BY PROPAGATION OF 
PLANE ACOUSTIC WAVE THROUGH LASER BEAM PATH 
AFOSR-65- 2647 N66-22449 


MICROWAVE RADIATION RESEARCH - ACOUSTIC WAVE 
AMPLIFICATION, OPTICAL MASERS, SEMICONDUCTOR 
OSCILLATIONS, RAMAN SCATTERING, FERROMAGNETIC 
BULK INSTABILITIES, AND NONUNIFORM PLASMAS 
ML- 14 10 N66-22741 


RAMAN SPECTROSCOPY 

HELIUM-NEON GAS LASER USED IN 


RAMAN SPECTROSCOPY 
A66-19232 


RANDOM NOISE „ _ CflIucn Alun 

STATISTICS OF MULTIMODE LASER SIGNALS DERIVED ANO 
COMPARED WITH THOSE OF INCOHERENT RADIATION 

INTENSITY FLUCTUATIONS MEASURED IN EM^SION FROM 
VARIOUS LASING AND NONLASING MODES OF CONTINUOUS 
WAVE GA AS LASER A65-34687 

RANDOM SIGNAL iit . OTnA1 

STATISTICAL MODEL OF RANDOM QUA S I-S INUSOI DAL 
FUNCTION OF CONSTANT AMPLITUDE REPRESENTED BY 
EMISSION OF LASER OR RADIO TRANSMITTER 


RANDOM VARIABLE _ ^ ItiYCluC . TV 

CORRELATION FUNCTIONS OF AMPLITUDE AND INTENSITY 
FLUCTUATION FOR LASER MODEL NEAR THRESHOLD 
OBTAINED BY USING DISTRIBUTION FUNCTIONS EVALUATED 
LY FOKKER- PLANCK EQUATION, TREATING AMPE *™°* A * 
RANDOM VARIABLE A66-25018 

RANGE ANO RANGE RATE TRACKING 

LASER USE IN LONG RANGE MEASUREMENT OF 
TRAJECTORIES 


LNERA TP 166 


A65-19C46 


RAN CIGITAL TIME-INTERVAL COUNTER /RANGEMETER/ FOR USE 
WITH LASER RANGEFINDER N65-14460 

HDL-TR- 1262 N65 

RANGE MEASUREMENT 

LASER RANGEFINDER DEVICE PROVIDES FAST AND cnATfJkir 
ACCURATE RANGE OF NONCOOPERATIVE TARGETS OPERATING 
ON RADAR PRINCIPLE A65-32586 

OPTICAL RANGEFINDER USING GALLIUM ARSEN IDE LA J ER 
AS AIRCRAFT ALTIMETER TO ELIMINATE SPUMOUS ECHCES 

A6 5— 32300 

GAS LASER RANGE MEASUREMENT DEVICE GIVING HIGH 
ACCURACY DIFFERENTIAL TERRAIN HEIGHT INFORMATION 
FROM AIRBORNE PLATFORM N65 33571 


RANGEFINOING 

LASER RANGEFINDERS 
NOT S-TP-3539 


N65-16822 


LASER RANGEFINDER DESIGN - LASER RADAR COMPARISON, 
WAVELENGTH DEPENDENCE AND CONSIDERATIONS FOR 
DETECTION, COMPONENTS, BACKGROUND AND 0E I EG J GR 
NOISE, OUTPUT ATTENUATION, AND RIFLE RANGEFINDER 
NAVWEPS-8674 N65-22B79 

RAR CRYSTAL GROWTH ANO PREPARATION OF POTENTIAL LASER 
MATERIAL CONTAINING RARE EARTH IONS AS OOPANTS^^ 

RARE EARTHS IN OPTICAL MASER MATERIALS, DISCUSSING 
CHEMICAL INTERACTIONS BETWEEN ACTIVE ION AND HOST 
LATTICE A65-1705Z 

LASER ACTION IN RARE EARTH CHELATES, EMPHASIZING 
CHEMISTRY AND SPECTROSCOPIC PROPERTIES OF 
MATERIALS ANO PROPERTIES OF LIQUID LASER 


ANGULAR DEPENDENCE OBSERVATIONS, ABSORPTION 
MEASUREMENTS, AND HIGH INTENSITY GAS LASER 
CONSTRUCTION IN STIMULATED RAMAN EMISSION AND 
ABSORPTION SPECTROSCOPY STUOY 

AD-626747 N66-23584 


RAMAN SPECTRUM 

OPTICAL MIXING OF NITROBENZENE RAMAN RUBY LASER 
LIGHT IN ADP AND OTHER NONLINEAR DIELECTRIC MEDIA 

A65-15951 


MODULATION INDUCING RETRGDIRECTING OPTICAL 
SYSTEM - 01 ODE MOUNT FOR GALLIUM ARSENIDE 
LASERS, AND GENERATION OF ALKALINE LINE BY 
STIMULATED RAMAN EMISSION 

NASA- CR- 5 7922 N65-21342 


'TICAL PUMPING ENERGY TRANSFER MECHANISM IN RARE 
iRTH CHELATES NOTING POSSIBILITY AS LASER 


PULSED 

THULIUM 

PUMPING 


AND CONTINUOUS WAVE LASER OPERATION OF 
ION DOPED ERBIUM OXIDE WHICH PROVIDES 
MECHANISM BY MEANS OF ENERGY TRANSFER 

A65- 26“ 5 j 


IGH QUANTUM EFFICIENCY IN NARROW BAND TRI VALENT 
JrE EARTH DOPED QUANTUM COUNTER ACHIEVED BY LASER 
UMPING A65 2 

NERGY TRANSFER IN RARE EARTH CHELATES 
MPL I CATIONS FOR ORGANIC LASER DESIGN 


POWER AND PATH LENGTH EFFECTS ON STIMULATED RAMAN 
SPECTRA IN METHANE AND HYDROGEN STUDIES USING 
GIANT PUUSED LASER N66-20037 


RARE EARTH CHELATE LASERS N65-15bU« 

LASER CHARACTERISTICS OF AND COHERENT OSCILLATIONS 
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FROM TRIVALENT TM, HO, YB AND ER IONS IN 
YTTRIUM ALUMINUM GARNET A66-10241 

PREPARATION OF SINGLE CRYSTALS OF DOUBLE 
MOLYBDATES OF NA AND LA /OR OTHER RARE EARTH 
ELEMENTS/ DOPED WITH NO, TB OR PR FOR LASER 
APPLICATION A66-13478 

PROPAGATION OF ATMOSPHERICS, RADIATIVE 
RECOMBINATION IN LASERS, RADIATION BELT 
SURROUNDING EARTH, EQUATION FOR LAMINAR BOUNDARY 
LAYER PROBLEMS, AND RARE EARTH SILICIDES 

N66- 12644 

RARE EARTH COMPOUND 

THEORETICAL OPTICAL RESONATOR FOR LASER WITH RARE 
EARTH LIQUID SOLUTIONS AS ACTIVE COMPONENTS 

A66-21970 

LUMINESCENCE IN RARE EARTH DOPED II-VI COMPOUNDS 
AND SPECTRAL EMISSION CHARACTERISTICS OF LASER 
OSCILLATORS 

ML-1346 N66-16740 

PHOTOLUMINESCENCE LINE STRUCTURE OF ZINC SULFIDE 
AND CADMIUM SULFIDE CRYSTALS DOPEO WITH RARE 
EARTHS - LASER MATERIALS N66-16741 

COORDINATION AND CHEMICAL EQUILIBRIUM IN CHELATE 
LASER MATERIALS N66-20730 

RARE GAS 

NOBLE GAS MOLECULAR SCATTERING OF RUBY LASER LIGHT 
COMPARED WITH RAYLEIGH THEORY A65-15438 

HELIUM-NEON LASER RADIATION DISPERSION MEASUREMENT 
IN TRANSITION 3S2-2P4 FOR VARYING MIRROR SPACING 

A65-19693 

HE- NE LASER PROPERTIES AND LASER MECHANISM OF NE 
ATOMS, NOTING TRANSITION PROCESS ANO OSCILLATION 
DYNAMICS A65-19999 

NOBLE GAS-OXYGEN LASER OPERATION UNDER 013 TRIPLE 
P EXCITATION THROUGH COLLISION-INDUCED OXYGEN 
DISSOCIATION, NOTING BANDWIDTHS ANO OSCILLATIONS 

A65-21810 

LASER OSCILLATION IN PULSED NOBLE-GAS-ION LASER AT 
NEAR- IR A65-22785 

NOBLE GAS-OXYGEN LASER OPERATION UNDER 013 
TRIPLE P EXCITATION THROUGH COLLISION-INDUCED 
OXYGEN DISSOCIATION, NOTING BANDWIDTHS AND 
OSCILLATIONS A65-24862 

U V ION LASER TRANSITIONS IN INERT GASES, OXYGEN 
AND NITROGEN BETWEEN 2300 ANO 4C00 ANGSTROMS, 
SHOWING RELATIONSHIP BETWEEN GAIN AND TUBE 
DIAMETER A65-27334 

PHOTOBEAT CHARACTERISTICS BETWEEN TWO 
INDEPENDENTLY STABILIZED HE- NE LASERS 

A65-29117 

HELIUM-NEON LASER OUTPUT CHARACTERISTICS AS 
FUNCTION OF LASER PARAMETERS A65-31375 

MODULATION OF HELIUM-NEON LASER BY LIGHT FROM 
HELIUM DISCHARGE A65-33006 

LASER EXCITATION IN FREON AND RARE GAS MIXTURES 
BASED ON DISSOCIATIVE EXCITATION PROCESS AND 
QUENCHING ACTION OF SOME GASES A65-35043 

ELECTRON BEAM PUMPING OF NOBLE GAS ION LASER 

A66-10350 

ALUMINUM COLD CATHODES WITH SINGLE MODE 

6328 ANGSTROM HELIUM-NEON GAS LASER LIFETIMES 

EXCEEDING 3000 HOURS A66-10855 

HELIUM-NEON LASER OUTPUT CHARACTERISTICS AS 
FUNCTION OF LASER PARAMETERS A66-14897 

BEAT FREQUENCY AND ROTATION OF POLARIZATION PLANE 
IN HE- NE LASER WITH AXIAL MAGNETIC FIELD 

A66-18430 


ISOLATION OF 1.0621 LINE IN HE- NE GAS LASER BY 
MULTILAYER DIELECTRIC-COATED MIRRORS WITH SHARP 
SPECTRAL CUT-OFF CHARACTERISTICS 

A 66-2 C5 17 

C W LASER ACTION ON TRIPLE STATE PHOSPHORUS- SULFUR 
TRANSITION, USING HYDROGEN SULFIDE-NOBLE GAS 
MIXTURES A66-21577 

RAYLEIGH SCATTERING 

GPTICAL RADAR OBSERVATION OF UPPER ATMOSPHERIC 
CONSTITUENTS BY LASER BEAMS, EXAMINING NEW METHODS 
BY RESONANCE SCATTERING OF VARIOUS WAVELENGTHS 

A65-14683 

NOBLE GAS MOLECULAR SCATTERING OF RUBY LASER LIGHT 

COMPARED WITH RAYLEIGH THEORY A65-15438 

RAYLEIGH SCATTERING USING LASER LIGHT FOR 
DETERMINATION OF SCATTERING DENSITY OF ARGON, 
OXYGEN, AND NITROGEN 

R-135 N65— 26127 

REAL TIME 

REAL TIME, PROJECTION DISPLAY SYSTEM USING LASER 
LIGHT SOURCE 

Ul-903600— 1 N65-35989 

RECTANGULAR GUIDE 

STIMULATED RAMAN ANC BRILLOUIN SCATTERING FOR 
STOKES RADIATION PARALLEL TO LASER BEAM IN 

RECTANGULAR WAVEGUICE A66-149C1 

RECTIFICATION 

OPTICAL RECT IF ICATICN IN CRYSTALS USING RUBY 
LASER BEAM 

TID— 21807 N6 5— 35445 

REFLECTED HAVE 

REFLECTION GRATINGS AS END PLATES IN FABRY- 
PEROT CAVITY, WITH CHARACTERISTICS OF LOW 
ABSORPTION OUTPUT COUPLING AND WAVELENGTH- 
DEPENDENT ALIGNMENT OF END PLATES 

A66-19930 

REFLECTING TELESCOPE 

VIGNETTING TEST FOR MIRROR TELESCOPE USING CW 
LASER A65-25826 

REFLECTION COEFFICIENT 

REFLECTION COEFFICIENT OF MIRRORS MEASURED ON 
OPERATING WAVELENGTH OF LASER IN WHICH THEY ARE 
USED A65-25589 

REFLECTION COEFFICIENT OF CAVITY TUBING AS 
EXPLANATION FOR POWER LEVEL OF HELIUM-NEON IR 
FABRY- PEROT INTERFEROMETER A65-30342 

REFLECTION COEFFICIENT OF MIRRORS MEASURED ON 
OPERATING WAVELENGTH OF LASER IN WHICH THEY ARE 
USED A66-1I420 

REFLECTOHETER 

LASER SOURCE REFLECTOMETER TO MEASURE REFLECTANCE 
OF SPECIMENS AT HIGH TEMPERATURE - RELATION OF 
THERMAL EMISSION TO OTHER OPTICAL PROPERTIES 
NBS-TN-267 N66-22418 

REFLECTOR 

SATELLITE REFLECTOR DESIGN FOR LASER BEAM 
RETROREFLECT ION ANC SATELLITE SIGNAL 
TRANSMISSION CALCULATIONS 

NASA— TM-X— 55 129 N65-18254 

RADIATION DIVERGENCE MEASUREMENT IN HELIUM-NEON 
LASERS WITH CONFOCAL RESONATORS AND SPHERICAL 
REFLECTORS N65-24550 

GAS LASER END REFLECTOR USING PELLIN- BROCA PRISM 
FOR SPECTRAL LINE SELECTION A66-20518 

REFRACTIVE INDEX 

CHROMIUM INDUCED LIGHT DISPERSION IN R LINES OF 
RUBY, NOTING REFRACTION SHIFT IN LASER SPECTRUM 

A65-2C260 

IMMERSION LIQUIDS FOR HIGH ENERGY RUBY LASERS WITH 
MATCHING REFRACTIVE INDEXES TRANSPARENT AT RUBY 
PUMPING AND LASING WAVELENGTHS A65-22625 
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REFRACTIVE INDEX OF SOLID DETERMINED, USING FAR 
IR MICHELSON INTERFEROMETER ILLUMINATED WITH 
RADIATION FROM CN MASER A65-24683 

USE OF REFRACTIVE INDEX VARIATION CAUSED BY 

PROPAGATION OF ULTRASONIC WAVES IN LASER 
FEEDBACK INTERFEROMETER TO CONTROL LASER OUTPUT 

C— 920083-12 N65-15207 

REFRACTIVE INDEX VARIATION DURING LASER OPERATION 
AND CAST-PLASTIC OPTICAL-PUMP CAVITY EQUIPMENT 
FOR PUMPING AND TEMPERATURE CONTROL DURING 
EXPERIMENT 

SATR-1 N65-15753 

EFFECT OF COMPOSITION ON THERMAL EXPANSION 
COEFFICIENT, THERMAL COEFFICIENT OF REFRACTIVE 
INDEX, BIREFRINGENCE, AND STRESS-OPTICAL 
COEFFICIENTS FOR ATHERMAL I Z I NG LASER GLASS 
TSR-5 N65-2 5688 

EFFECT OF OPTICAL PUMPING ON ANOMALOUS DISPERSION 
IN SELECTED RUBY LASERS AND VARIATION OF 
REFRACTIVE INDEX DURING LASER OPERATION 
SATR-3 N65-2 8619 

LASER INDUCED GAS BREAKDOWN AT HIGH PRESSURES, 
NOTING EFFECT OF PLASMA DENSITY ON INDEX OF 
REFRACTION VIA OPTICAL FREQUENCY RESONANCE 
MEASUREMENT A66-21564 

LASER PHYSICS CONFERENCE - ENERGY EXCHANGE IN 
SOLIDS AND GASES, NONLINEAR EFFECTS, GAS 
BREAKDOWN, ANO REFRACTIVE INDEX VARIATION 
AD-622507 N66-14573 

DYNAMICS AND CHARACTERISTICS OF SELF-TRAPPING OF 
INTENSE LIGHT BEAMS 

NASA-CR— 74030 N66-23765 

REFRIGERATING EQUIPMENT 

TRAVELING WAVE MASER SUPERCONDUCTING MAGNET 
COOLED IN CLOSED-CYCLE REFRIGERATOR BY THERMAL 
CONDUCTION A65-32 128 

REGENERATION 

REGENERATIVE RUBY LASER AMPLIFIERS AT LIQUID 
NITROGEN TEMPERATURES 

ECOM-2575 N65-35642 

REGENERATIVE CYCLE 

THRESHOLD CONDITIONS FOR CONTINUOUS SELF-SUST A I NEO 
OSCILLATIONS PRODUCED BY REGENERATIVE RUBIDIUM GAS 
MASER A65-17659 

MULTIPLE REFLECTION THEORY APPLIED TO REGENERATIVE 
LASER AMPLIFIER DESIGN 

ECOM-2531 N65-19166 

RELATIVISTIC VELOCITY 

OPTICAL DIFFRACTION VELOCIMETER, USING 
BACKSCATTERED LASER LIGHT TO MEASURE RELATIVE 
VELOCITY BETWEEN LIGHT SOURCE AND SURFACE 

A66-22958 

RELATIVITY THEORY 

COHERENT LASER BEAM USED TO SHOW CONSTANCY OF 
VELOCITY OF ELECTROMAGNETIC RAD I AT I CN 

A65-14215 

LECTURE MANUSCRIPTS ON HIGH ALTITUDE EXPLOSIONS, 
BIOLOGICAL EXPLORATION OF MARS, MASERS AND 
LASERS, PLANETARY ATMOSPHERES, RELATIVITY 
THEORY, ELEMENT ABUNDANCE, AND SOLAR PARTICLES 

N65-3 1360 

FIRST-ORDER RELATIVITY TEST USING PHASE CHANGE OF 
TWO COHERENT BEAMS A66-19935 

CARNAHAN PROPOSEO FIRST ORDER ETHER DRIFT 
EXPERIMENT USING TWO LASERS SHOWN TO BE OF SECOND 
ORDER NATURE, NOTING ROLE OF PHASE SHIFTS 

A66-21656 

RELAXATION 

RELAXATION OSCILLATIONS IN EMISSION OF RUBY LASERS 
UNDER VARIOUS OPERATIONAL CONDITIONS 
T-G-215 


RUBY LASER TEMPERATURE— JUMP RELAXATION KINETIC 
STUDIES OF RAPID REACTIONS 

UUCD-2-64 N66-23078 

RELAXATION TIME 

MEASUREMENT OF GAS LASER RADIATIVE DECAY RATES AND 
TOTAL INELASTIC DESTRUCTIVE CROSS SECTION OF SHORT 
LIVED EXCITED STATES IN 4-NSEC TO 1CC0-NSEC RANGE 

A65-20061 

CHROMIUM ALIGNMENT IN RUBY BY OPTICALLY PUMPING 
RUBY SAMPLE WITH CIRCULAR POLARIZED RADIATION FROM 
RUBY LASER A65-33418 

SOLID STATE LASER OUTPUT EXHIBITING REGULAR AND 
IRREGULAR SPIKES ANALYZED THROUGH RELAXATION 
OSCILLATIONS AND CLASSICAL PHYSICS 

A66-20568 

SPATIALLY INDEPENDENT LASER RATE EQUATION 
GENERALIZED FOR MULTIMODE EFFECTS, NOTING STEADY 
STATE OSCILLATION THRESHOLO SINGULARITIES, SPIKING 
PARAMETERS, ETC A66-2456C 

PULSEC INDUCED EMISSION IN HYDROGEN BEAM LASER FOR 
CASE OF TWO RELAXATION TIMES, DETERMINING 
POLARIZATION ONLY BY NUMBER OF ACTIVE PARTICLES IN 
RESONATOR A66-24884 

RENDEZVOUS GUIDANCE SYSTEM 

OPTICAL RENDEZVOUS GUIDANCE SYSTEM AND GROUND 
BASED OPTICAL TRACKING SYSTEM DEVELOPMENT 

N66-23458 

RESONANCE 

SOLID STATE DEVICE, LASER, MATERIALS, BAND 
STRUCTURE ANC SPECTROSCOPY OF SOLIDS, AND 
MAGNETISM AND RESONANCE RESEARCH 

ESD-TDR-64- 560 N65-16944 

SOLID STATE PHYSICS - LASERS, SPECTROSCOPY OF 
SOLIDS, MAGNETISM, AND RESONANCE 

ESD-TDR-64- 561 N65-19317 

LASER, MATERIALS, AND SOLID STATE RESEARCH, BAND 
STRUCTURE AND SOLIDS SPEC TROGRAPH Y , AND 
MAGNETISM AND RESONANCE 

ESD- TOR-64- 349 N65-19816 

SOLID STATE RESEARCH REPORT INCLUDING SOLID STATE 
DEVICES, LASERS, MATERIALS, BAND STRUCTURE, 
MAGNETISM AND RESONANCE, ANO SPECTROSCOPY OF 
SOLIDS 

ESD-TDR-65-31 N65-25537 

RESONANCE EFFECT 

INDUCED RADIATION AT HIGH PHOTON DENSITIES, NOTING 
APPLICABILITY OF PERTURBATION THEORY TO 
MULTIPHOTON RESONANCE RADIATION OF LASERS 

A66-20344 

RESONANCE SCATTERING 

OPTICAL RADAR OBSERVATION OF UPPER ATMOSPHERIC 
CONSTITUENTS BY LASER BEAMS, EXAMINING NEW METHODS 
BY RESONANCE SCATTERING OF VARIOUS WAVELENGTHS 

A65-14683 

RESONANT CAVITY 

LIMITS ON CROSS SECTION OF CW LASER BEAM DUE TO 
DELAYED INTERACTION IN FAR FIELDS OR MISMATCH OF 
SELF-RESONANT FREQUENCIES OF RESONATOR COMPONENTS 

A65-36356 

MODE DEGENERACY-DIPS ON OUTPUT OF HE- NE LASER 
FOR CERTAIN CRITICAL COMBINATION OF MIRROR 
CURVATURES AND SEPARATION A65-36703 

THEORETICAL STUDY OF RESONANT MODES OF LASER 
CAVITY WITH ENC MIRRORS AND PERIODIC 
REFLECT IVITY 

AFCRL— 64-10 1 5 N65-17931 

UNSTABLE OPTICAL RESONATORS FOR RUBY LASER 
APPLICATIONS 

ML- 1227 N65-339 16 

EFFECT OF LOAD MISMATCH ON LASER OUTPUT, 
DETERMINING NONLINEAR DEPENDENCE OF EQUIVALENT 
NEGATIVE CONDUCTANCE AS FUNCTION OF OSCILLATION 


N65-24968 
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AMPLITUDE IN LASER RESONATOR CAVITY 

A66-20435 

INFLUENCE OF RESONANT CAVITY, XENON LIGHT, AND 
OTHER PARAMETERS ON RUBY LASER EMISSION ENERGY 
OUTPUT 

FTD— TT— 64- 1339/ 1E2C3C4 N66-I1522 

RESONANT FREQUENCY 

RESONANT HAVES IN FABRY- PEROT INTERFEROMETER 
INVESTIGATED ON BASIS OF STANDING HAVE TYPE 
FORMULATION A65-33516 

MODULATION OF LASER LIGHT WITH COMPOSITE FABRY- 
PEROT RESONATOR, USING MORE THAN THREE MULTIPLE 
REFLELfiNG PLATES A66-15836 

THO-FREQUENCY VOLUME RESONATOR HITH INDEPENDENT 
TUNING WITHIN HIDE FREQUENCY BAND 

A66-18918 

LASER CONFIGURATION GENERATING SINGLE FREQUENCY 
RADIATION IN SINGLE SPATIAL MODE HITH HIGH OUTPUT 
ACHIEVED BY SUPPRESSING ALL RESONANCES BUT ONE 

A66-2 1250 

RESONANT VIBRATION 

MINIMUM VALUE OF TIME DEPENDENT LASER RADIATION 
LOSSES AT WHICH GIANT OSCILLATIONS OCCUR 

A65-19740 

LASER ACTION ON P- AND R-BRANCH TRANSITIONS OF 
CARBON DIOXIDE VIBRATIONAL SPECTRUM BAND PRODUCED 
BY PULSED DISCHARGE ADMIXTURE OF VARIOUS GASES 

A65-33058 

RESONATOR 

MASER HITH TWO SERIES RESONATORS 

N65-13904 

RADIATION DIVERGENCE MEASUREMENT IN HELIUM-NEON 
LASERS HITH CONFOCAL RESONATORS AND SPHERICAL 
REFLECTORS N65-24550 

PERTURBED AND PLANE PARALLEL FABRY- PEROT 
RESONATORS, THERMAL FIELDS, QUANTUM OPTICAL 
COHERENCE, SPONTANEOUS EMISSION, AND DYNAMICAL 
THEORY OF LASER OSCILLATION 

AFCRL— 65— 270 N65-27088 

OPTICAL RADAR TECHNIQUES - STUDIES OF NEAR 
HEMISPHERICAL RESONATOR GAS LASER 

REPT. -1641-6 N66-12795 

AMMONIA MASER - AMMONIA MOLECULAR GENERATOR 
FTD-TT-65— 803/ 1C2£4 N66-19855 

RETINA 

LASER IRRADIANCE LEVELS FOR RETINAL LESIONS 

A66-80011 

RETINAL VASCULATURE OF RABBIT AND MONKEY AS 
AFFECTED BY LASER IRRADIATION PROXIMITY OF 
PIGMENT EPITHELIUM, BLOOD FLOW, AND AMOUNT OF 
REDUCED HEMOGLOBIN A66-80470 

CHORIORETINAL LESIONS PRODUCED BY LASER ON MONKEY 
AND RABBIT A66-80950 

RLC CIRCUIT 

AMPLITUDE NOISE ANALYSIS OF MASER OSCILLATOR, 

USING VAN DER POL EQUIVALENT CIRCUIT 

A65-33375 

ROCKET MEASUREMENT 

ROCKET MISSILE ATTITUDE SENSING DURING EARLY 
LAUNCH PHASE USING POLARIZED LASER BEAMS 
TRANSMITTED FROM GROUND STATION 

A65-23619 

ROOM TEMPERATURE 

METHODS OF JUNCTION FORMATION TO OBTAIN ROOM 

TEMPERATURE GALLIUM ARSENIDE LASER DIODES 

Q p R-3 N65-34184 

RUBY LASER RADIATION SPECTRUM AND OPTICAL 
RESONANCE AT ROOM TEMPERATURE 

FTD-TT-65-1312/1&2C4 N66-19914 


ROOM TEMPERATURE OPERATION OF PULSED GALLIUM 
ARSENIDE INJECTION LASER, AND IMPROVEMENT OF 
LASER DIODE STRUCTURE 

ECOM-O 1501-1 N66-20809 

ROTATING MIRROR 

OPTICAL AMPLIFICATION OF APPARENT RATE OF 
REFLECTOR ROTATION IN Q-SHITCHING OF LASER 
RESONATOR A65-26946 

LIGHT OUTPUT FROM HELIUM-NEON GAS MASER 
PHOTOGRAPHED HITH AND WITHOUT INTRACAVITY 
MODULATION AT LOCKING FREQUENCY, USING HIGH SPEED 
ROTATING MIRROR A66-17205 

ROTATION 

UUnCtPiuAL MODEL CF BACKSCATTFRFD FIELD OF LASERS 
ANO USE FOR ROTATION DETECTION 

GE/EE/65-13 N66-16473 

RUBIDIUM 

THRESHOLD CONDITIONS FOR CONTINUOUS SELF-SUSTAINED 

OSCILLATIONS PROCUCED BY REGENERATIVE RUBIDIUM GAS 

MASER A65-17659 

SELF-SUSTAINED OSCILLATION OBTAINED IN OPTICALLY 
PUMPED RUBIDIUM MASER OPERATING AT TRANSITION 
FREQUENCY OF 6835 MC A65-21873 

OPTICALLY PUMPED RUBIDIUM 87 MASER OSCILLATOR 

A66-24124 

SELF-SUSTAINED RUBIDIUM 87 MASER OSCILLATOR 

N66-10395 

RUBY 

CHROMIUM INDUCED LIGHT DISPERSION IN R LINES OF 
RUBY, NOTING REFRACTION SHIFT IN LASER SPECTRUM 

A65-20260 

RUBY AS SUBMILLIMETER MASER MATERIAL, NOTING 
RELAXATION TIME AND TEMPERATURE CRITERIA 

A65-26821 

IMPROVEMENT OF CRYSTAL QUALITY OF FLAME FUSION 
RUBY - LASER MATERIAL 

AL— TDR— 64— 195, PT. I N65-15048 

GROWTH OF RUBY BOULES ON 60 DEGREE VERNEUI L RODS 
BY CZOCHRALSKI METHCD - LASER APPLICATION 
SRCR-65-1 N65-27885 

GROWTH OF BROAD LINEWIDTH RUBY SINGLE CRYSTALS 
FROM FLUX AND ADDITION OF GALLIUM FOR HIGH 
CPTICAL LASERS 

R-ll-454 N65-28525 

TRAVELING HAVE MASER FOR DIRECT MEASUREMENT OF 
CHANGES IN RUBY SPIN TEMPERATURE FOR VARIOUS 
PERTURBATIONS 

NASA— CR-58815 N65-25444 

COMPUTER ANALYSIS DETERMINING CHANGE OF POPULATION 
INVERSION ANO OUTPUT PHOTON FLUX AND EXPERIMENT 
USING RUBY FOR OSCILLATOR AND AMPLIFIER USING 
TRAVELING WAVE MASER IN TRIANGULAR CONFIGURATION 
GSP/PHYS/65— 14 N65-31091 

RUBY CRYSTAL OPTICAL PROPERTIES INVESTIGATED BY 
INTERFERENCE RINGS FROM REFLECTING HE- NE LASER 
BEAM FROM CRYSTAL FACE A66-11045 

RUBY CRYSTAL OPTICAL PROPERTIES INVESTIGATED BY 
INTERFERENCE RINGS FROM REFLECTING HE- NE LASER 
BEAM FRCM CRYSTAL FACE A66-23292 

VAPOR PHASE GROWTH OF RUBY SINGLE CRYSTALS FOR 
LASER APPLICATIONS 

AD-629154 N66-23875 

RUBY LASER 

RUBY LASER TEMPERATURE MEASUREMENT AND FILTERING 
BY DETERMINING SPECTRAL POSITION OF POLARIZATION 
INTERFERENCE BANCS A65-14184 

HYPERSONIC WAVES PRODUCED BY BRILLGUIN EFFECT, 
USING METHOD OF TWO INTENSE LIGHT BEAMS 

A65-14874 
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PARAMETRIC DEPENDENCE OF TIME PROFILE, PEAK POWER 
AND NUMBER OF GIANT PULSES OF ROTATING PRISM 
Q-SWITCHED LASERS A65-I5I03 

R SUB 1 RUBY LINE EMISSION ANO FREQUENCY 
DEPENDENCE ON TEMPERATURE VARIATION 

A65-15205 

STIMULATED EMISSION EVIDENCE FROM NITROGEN COOLED 
SPIKING RUBY-LASER- IRRADIATED DEGENERATED P-TYPE 
GA AS CRYSTALS A65-15323 

NOBLE GAS MOLECULAR SCATTERING OF RUBY LASER LIGHT 

COMPAREO WITH RAYLEIGH THEORY A65-15438 

SINGLE PULSES OF ELECTRON EMISSION PRODUCED BY 
SPINNING-PRISM Q-SWITCHED RUBY LASER 

A65-1 544 3 

NANOSECOND HEATING OF AQUEOUS SYSTEMS BY 
Q-SWITCHING ROTATING PRISM RUBY LASER 

A65-15788 

OPTICAL MIXING OF NITROBENZENE RAMAN RUBY LASER 
LIGHT IN ADP AND OTHER NONLINEAR DIELECTRIC MEDIA 

A65-1595I 

PULSED RUBY LASER ROD CAVITY LOSS MEASUREMENTS 
FROM 77 TO 293 DEGREES K INDICATING ESSENTIALLY 
CONSTANT LOSS A65-16I29 

OPTICAL AND LASER THRESHOLD MEASUREMENTS ON 39 

FLAME-FUSION RUBIES TO OBTAIN HIGHEST OPTICAL 
QUALITY LASER RODS A65-16402 

ELECTRICAL SWITCHING OF EMISSION DIRECTION OF 
LASER OSCILLATOR BY INTERNAL DEFLECTION OF LASER 
BEAM A65-I6403 

AXIALLY UNIFORM ENERGY DENSITY IN LASER CAVITY 
OBTAINED, USING BIREFRINGENT SAPPHIRE QUARTER WAVE 
PLATES, RUBY ROD AND TWO MIRRORS 

A65-16407 


TIME DEPENDENT VARIATION OF RUBY LASER STIMULATED 
EMISSION INTENSITY A65-I9074 

WATER COOLED RUBY LASER CONTINUOUSLY OPERATED AT 
ROOM TEMPERATURE USING ROD IN PUMPING CAVITY 

A65-19234 

RUBY-LASER ROD HOMOGENEITY DETERMINATION BY 
INTERFEROMETERS A65-19569 

STIMULATED RAMAN EFFECT OF BENZENE USING RUBY 
LASER, EXAMINING OUTPUT SPECTRUM, THRESHOLD POWER 
AND EFFICIENCY AT STOKES LINES 

A65-19598 

THOMSON SCATTERED LASER RADIATION USED TO 
DETERMINE ELECTRON DENSITY IN HELIUM PLASMA, 
EXAMINING THYRATRON TUBE AND VOLTAGE PROBE USE 

A65-I9618 

QUA SI-CONTINUOUS EMISSION OR REGULAR RELAXATION 
CSC I LL A T I ON S FROM MANY-ELEMENT RUBY LaSEk 
OPERATING IN VERY FEW AXIAL MODES 


RUBY LASER OSCILLATIONS MODULATED BY ULTRASONIC 
VIBRATION A65-19623 

ENERGY MEASUREMENT CF RUBY LASER INCUCED ELECTRCN 
EMISSION FROM TUNGSTEN A65-20241 

RUBY LASER THRESHOLD PUMPING AND EMISSION ENERGIES 

RELATEC TO TRANSMISSION COEFFICIENT, ROD OIAMETER 

AND THRESHOLD LEVEL A65-20343 

EMISSION SPECTRUM OF RUBY LASER WITH EXTERNAL 
SPHERICAL MIRRORS IN NONDAMPING INTENSITY 
FLUCTUATIONS AND QUASI-STEADY GENERATION 

A6 5-21041 

RUBY LASER OUTPUT RADIATION CHANGE CUE TO 
PHTHALOCYAN INE SOLUTIONS PLACED IN RESONATOR 
CAVITY A65-21071 


OPTICAL PUMP PULSE SHAPE EFFECT ON POPULATION 
INVERSION ATTAINED IN RUBY LASER 

A65-16569 

STIMULATED BRILLOUIN RADIATION IN OFF-AXIS RUBY 
LASER RESONATOR USING CARBON DISULFIDE CELL, 
EXAMINING OUTPUT SPECTRUM A65-I6811 

RUBY LASER AMPLIFIER ENERGY INPUT-OUTPUT 
MATHEMATICAL ANALYSIS AND EXPERIMENTAL 
VERIFICATION A65-17648 

RUBY LASER POWER DEPENDENCE ON FREQUENCY SPLITTING 
OF TWO COMPONENTS OF RI DOUBLET AT 77 DEGREES K 

A65-17654 

EMISSION AND ABSORPTION PROFILES FOR RUBY R SUB 1 
LINES SHOW ABSENCE OF SIGNIFICANT STOKES SHIFT 

A65-I7664 

RUBY LASER CRYSTAL FLAWS OF CLOSELY PACKED 
SPHEROIDS SUGGESTING PLASTIC FLOW AND QUENCH- I N AS 

CAUSE A65-17684 

CO— 60 GAMMA IRRADIATION INDUCED ENERGY OUTPUT 
INCREASE OF RUBY LASER CRYSTAL A65-17687 

PULSED RUBY LASER OUTPUT MEASUREMENT BY OPTICAL 
BOLOMETER A65-18017 

INDUSTRIAL APPLICATION OF RUBY AND NEODYMIUM 
LASERS INCLUDE SUPERHARD MATERIAL MACHINING AND 
METALLURGY A65-18I20 

HIGH RESOLUTION STREAK CAMERA TO INVESTIGATE MODE 
EXCITATION AND GENERATION KINETICS IN RUBY LASER 
WITH CONCENTRIC CAVITY A65-18460 

CHANGES IN EQUAL THICKNESS BANCS OF PLANE PARALLEL 

RUBY CRYSTALS DUE TO HEATING BY EXCITING LIGHT 

A 65- 18461 

RUBY LASER WITH MODULATED Q-FACTOR USING ROTATING 

TOTAL REFLECTION PRISM A65-18462 


SUPPRESSING PULSED LASER SPIKING BY PROVIDING 
EQUILIBRIUM PHOTON DENSITY AS THRESHOLD IS 
REACHED, NOTING CASE OF RUBY LASER 

A65-2I3C0 

REFLECTED RACIATION OF Q-SPOILED RUBY LASER F R CM 
EXPLORER XXII A65-2L306 

EFFECT OF PARTIALLY SHIELDING RUBY LASER ROC FROM 
PUMP LIGHT UPON LONGITUDINAL MODE SPECTRA OF LASER 

A6 5—21657 

LIGHT INTENSITY DISTRIBUTION INSIDE CYLINDRICAL 
REFLECTING CAVITY USING RUBY LASER ROD AND 
ANALYSIS OF INTERDEPENDENCE OF THRESHOLD, FILAMENT 
POSITION AND EFFICIENCY A65-22624 

IMMERSION LIQUIDS FGR HIGH ENERGY RUBY LASERS WITH 
MATCHING REFRACTIVE INDEXES TRANSPARENT AT RUBY 
PUMPING AND LASING WAVELENGTHS A65-22625 

TIME DEPENDENCY OF INTENSITY OF STIMULATED 
EMISSION IN RUBY LASER WITH OPTICAL RESONATOR 
CONTAINING ALUMINUM-COATED OPAQUE SPHERICAL 
MIRRORS A6 5-2 30 14 

PRODUCTION OF ION VELOCITIES OVER 4 KM/SEC BY 
FOCUSED RUBY LASER MAKES PRACTICAL APPLICATION IN 
DIRECT THRUSTORS AND AS PLASMA SOURCE IN 
ACCELERATOR TYPE THRUSTORS A65-23626 

PARAMETRIC GAIN ACCOMPANYING PARAMETRIC 
AMPLIFICATION OF LIGHT BEAM BY SECOND HARMONIC 
FREQUENCY OF STIMULATED RADI AT I CN FROM RUBY LASER 
ADP CRYSTALS A65-24280 

RESONANCE OSCILLATION IN RUBY LASER EMISSION 
STUDIED BY FABRY- PEROT MULTIPLEX ETALON AS 
FUNCTION OF RESONATOR PROPERTIES 

A65-24976 

LASER BEAM MACHINING AND DRILLING TECHNIQUES FCR 
USE ON ANY MATERIAL REGARDLESS OF THERMAL 
PROPERTIES A65-25373 
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RUBY LASER ROD POSITION ALONG INTERFEROMETER AXIS, 
DETERMINING PRESENCE OF ADJACENT INTERFEROMETER 
MOOES A65-25B74 

FREQUENCY SEPARATION BETWEEN TRANSVERSE MODES OF 
RUBY LASER MEASURED BY FABRY- PEROT 
INTERFEROMETER AND VERIFIED BY TRANSVERSE MODE 
SELECTION A65-27610 

RAMAN DIFFUSION OF LIQUIDS PLACED OUTSIDE OPTICAL 
CAVITY AND EXCITED BY RUBY LASER 

A65-27944 

E-LEVEL POPULATION IN RUBY ROO AS FUNCTION OF PUMP 
ENERGY tMiTTED BY FLASH TUBE A65-28013 

HIGH RESOLUTION STREAK CAMERA TO INVESTIGATE MODE 
EXCITATION AND GENERATION KINETICS IN RUBY LASER 
WITH CONCENTRIC CAVITY A65-28089 

CHANGES IN EQUAL THICKNESS BANDS OF PLANE PARALLEL 
RUBY CRYSTALS DUE TO HEATING BY EXCITING LIGHT 

A65-28090 

RUBY LASER WITH MOOULATEO Q-FACTOR USING ROTATING 
TOTAL REFLECTION PRISM A65-28091 

OPTICAL BEAM DIVERGENCE OF 6943 ANGSTROM LIGHT 

CAUSED BY SINGLE PASS THROUGH RUBY LASER AMPLIFIER 

DURING PUMPING A65-29529 

POLARIZATION EFFECTS IN RUBY LASER CONSISTING OF 
RIGHT-ANGLE ROOF-TOPPED ROD WITH C AXIS 
PERPENDICULAR TO ROOF EDGE, EXTERNAL MULTILAYER 
DIELECTRIC REFLECTOR AND HELICAL FLASH TUBE 

A65-29530 

SECOND HARMONIC EMISSION AND DIFFRACTION PHENOMENA 
IN KCP CRYSTAL EXCITED BY RUBY LASER BEAM 

A65-29559 

STABILITY OF CORRECTED COUPLED-MODE LASER EQUATION 
DERIVED FROM MODEL FOR RUBY LASER SPIKING 
RESULTING FROM MODE INTERFERENCE 

A65-29805 

NATURAL SELECTION OF MODES USING PASSIVE Q-SWITCH 
IN GIANT PULSE RUBY LASER WHICH NARROWS OUTPUT 
SPECTRUM A65-29850 

SINGLE AXIAL MODE OPERATION OF RUBY LASER AT ROCK 
TEMPERATURE, USING SATURABLE FILTER Q-SWITCH AND 
RESONANT REFLECTOR A65-29852 

NOISE TEMPERATURE MEASUREMENT OF RUBY MASER, 
CONSIDERING GAIN STABILITY AND BANOPASS WIDTH 

A6 5- 30 37 8 

RUBY LASER OUTPUT RADIATION CHANGE DUE TO 
PHTHALOCYANINE SOLUTIONS PLACED IN RESONATOR 
CAVITY A65-31236 

H F MODULATION OF RADIATION SPIKES DUE TO BEATS 
BETWEEN OSCILLATION MODES IN OPTICAL RUBY LASER 

A65— 31701 

LASER OPERATION PRINCIPLES AND OSCILLATING ELEMENT 
OF LASER RESONATOR A65-31880 

OBSERVED AND PREDICTED EFFICIENCY OF CONVERSION OF 
RADIATION FROM GIANT PULSE RUBY LASER INTO 
STIMULATED RAMAN SCATTERING A65-32209 

LASER RANGEFINDER DEVICE PROVIDES FAST AND 
ACCURATE RANGE OF NONCCOPERAT I VE TARGETS OPERATING 
ON RADAR PRINCIPLE A65-32586 

ZEEMAN EFFECT IN PARAMAGNETIC CRYSTALS BY RUBY FOR 
MICROWAVE MODULATION OF PULSED LASER BY ABSORPTION 

A65-32746 

SIMULTANEOUS LASER OSCILLATION OBSERVED AT 6943 
AND 6929 ANGSTROM WAVELENGTHS IN NORMAL AND Q- 
SPOILED OPERATION OF RUBY LASER 

A65-32748 

LASER BIBLIOGRAPHY / JUNE TO DECEMBER 1964/ 

A65-32749 


EFFECT OF NONUNI FORM SPATIAL INTERACTION BETWEEN 
MODES ON TEMPORAL AND SPATIAL OUTPUT OF RUBY LASER 

A65— 33415 

LOW ANGLE SCATTERING AND I NTERFEROGR APH IC 
MEASUREMENTS USED IN EVALUATING RUBY LASER RODS 

A6 5-33416 

CHROMIUM ALIGNMENT IN RUBY BY OPTICALLY PUMPING 
RUBY SAMPLE WITH CIRCULAR POLARIZED RADIATION FROM 
RUBY LASER A65-33418 

OSCILLATION CHARACTERISTICS OF RUBY LASER WITH 
EXTERNAL MIRRORS OF LARGE SPACING 

A65-33517 

GIANT RUBY LASER PULSE PRODUCTION FROM RAPiu 
SATURATION OF DYE ABSORBER SOLUTION IN OPTICAL 
CAVITY BY SINGLET-SINGLET TRANSITIONS 

A65-33521 

SELECTIVE REFLECT1CN AND OISPERSIGN PATTERNS NEAR 
RED RUBY LINES, USING RUBY LASER AS LIGHT SCURCE 

A65— 33587 

C-SPOILEC RUBY LASER BEAM FOCUSED ON GRAPHITE, 
OBTAINING SWAN EMISSION OF CARBON MOLECULE 

A65- 34207 

FLUORESCENCE FROM CACMIUM SULFICE EXCITED BY RUBY 
LASER COMPARED WITH PHOTOCONDUCTIVITY INDUCED BY 
ORDINARY GREEN LIGHT TO SUPPORT DOUBLE PHOTON 
ABSORPTION MECHANISM A65-34665 

EMISSION CHARACTERISTICS OF Q-SWITCHED RUBY LASER 
WITH SATURABLE ABSORBER A65-35053 

MODE LOCKING EFFECTS IN INTERNALLY KDP MODULATED 
RUBY LASER A65-35063 

STIMULATED EMISSION FROM CHROMIUM IONS IN Q- 
SPOILED RUBY LASER A65-35066 

HIGH SPEED PHENOMENA HOLOGRAMS PRODUCED BY 
RADIATION FROM PULSED RUBY LASER OPERATED EITHER 
IN C-SWITCHEC OR CCNVENT IONAL MODE 

A65-35067 

THERMAL DISTORTION, EXPANSION AND SCATTERING IN 
RUBY AND GLASS LASER RODS DURING ANC AFTER PUMP 
FLASH A65-35068 

ACTIVE AND PASSIVE Q-SWITCHES FOR INCREASING 
STORED PUMPING ENERGY OF LASERS AND INHIBITING 
RESONANCE FOR SUBSEQUENT PEAK LASER EXCITATION AND 
DISCHARGE A65-35118 

BEAM DIVERGENCE ANC FAR-FIELD PATTERNS OF RUB RODS 
CF VARYING OPTICAL QUALITY A65-35315 

EFFECTS CF RESONATOR LENGTH AND MIRROR 
TRANSPARENCE AND ALIGNMENT UPON DYNAMIC AND STATIC 
CHARACTERISTICS OF RUBY LASER WITH MODULATED 
Q-FACTOR A65-35786 

INDUCED RADIATION IN GA AS SEMICONDUCTOR CRYSTAL 
EXCITED BY RUBY LASER WITH Q-MCDULAT10N 

A65— 35842 

RUBY LASER NOISE RADIATION CONSISTING OF INCREASED 
LUMINESCENCE AND LATERALLY DISPERSED GENERATION 
DETERMINED FROM ENERGY LEVEL POPULATIONS 

A65-35863 

CORRELATION FACTOR FOR INDUCED RADIATION FREQUENCY 
SHIFTS AND CRYSTAL TEMPERATURE VARIATIONS IN RUBY 
LASER A65-35866 

TRUNCATED EQUATIONS DESCRIBING COHERENT RADIATION 
OF EXCITED CHROMIUM IONS IN RUBY SITUATED IN 
TRAVELING WAVE RESONATOR A65-35919 

RADIATION SCATTERING FACTOR DETERMINATION FOR RUBY 

LASER A65-36013 

POWERFUL PULSE OF RUBY LASER EMISSION GENERATED BY 

ULTRASONIC TRAVELING WAVE DIFFRACTION MODULATOR 

A65— 36058 
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INOUCED RADIATION AND LASER ACTICN OF GALLIUM 
ARSENIOE SINGLE CRYSTAL EXCITED BY LIGHT FROM 
Q-MODULATED RUBY LASER A65-36362 

PHOTON TRANSPORT AND POPULATION INVERSION IN 
ACTIVE MEDIUM WITH PUMPING EFFECT, CONSIDERING 
INTENSE BEAM INCIDENCE AND RUBY LASER 

A65-36712 

CAUSES OF LASER DAMAGE TO OPTICAL COMPONENTS 
PE-TR-7735 N65-14185 

OPTICAL PARAMETRIC AMPLIFICATION INVOLVING THREE 
WAVES, OPERATION OF HIGH POWER, NEARLY SINGLE 
MODED RUBY LASER, AND OBSERVATION OF PARAMETRIC 
INTERACTION AMONG RAMAN- SHIF TED LINES 
RADC-TDR-64-386 N65-14311 

PHOTOTUBE OBSERVATION OF RUBY LASER OUTPUT 
AS FUNCTION OF TIME N65-15570 

ENERGY OUTPUT INCREASE OF RUBY LASER CRYSTAL 
SYSTEMS BY NUCLEAR ENERGY, LAS£P^ CRYSTAL GROWTH, 
AND SURFACE FINISH DEVELOPMENT 

AD-455571 N65-I7595 

GAMMA RADIATION EFFECT ON ENERGY OUTPUT OF RUBY 
LASER CRYSTALS N65-17596 

PARAMETRIC AMPLIFICATION IN ADENOSINE DIPHOSPHATE 
USING SECONDARY HARMONIC PROOUCEC BY RUBY LASER 
RADC— TDR-64-484 N65- 18629 

RUBY LASER MODULATION AT ATOMIC LEVEL - FREQUENCY 
SHIFT MEASUREMENT OF LASER EMISSION UNDER 
INHOMOGENEOUS MAGNETIC FIELD BY SPECTROSCOPY 
NASA-CR-57464 N65-19863 

GAS IONIZATION IN FOCUSED RUBY LASER BEAM 

N65-2 1 2 19 

FOCUSING AND COLL IMAT ION PROPERTIES OF PULSED 
MULTIMODING RUBY LASER 

REPT .-1579-19 N65-21554 

BREAKDOWN OF ARGON BY NEODYMIUM AND RUBY LASER 
PULSES 

REPT .-1935-1 N65-22072 

SPECTRAL LINE WIDTH NARROWING OF PULSED TRAVELING 
WAVE RUBY LASER OUTPUT 

AD-610865 N65-22139 

GAS IONIZATION PHENOMENON AT OPTICAL AND INFRARED 

FREQUENCIES - RUBY LASER INDUCED IONIZATION, 
FOCUSED SPOT DIAMETER, BREAKDOWN EMISSION, AND 
IONIZATION TIMES AND NONATTENUATI ON 
RADC— TR— 64-568 N65-22250 

RUBY LASER WITH VIBRATING MIRROR FCR STUDY OF 
TEMPORAL OUTPUT MEASUREMENTS N65-22759 

TRIGGERING OF BREAKDOWN OF NOBLE GASES SUBJECTED 
TO RUBY LASER RADIATION BY MULTI PHOTON 
IONIZATION 

REPT. -1935-3 N65-22851 

RUBY LASER FIELD PATTERNS - DIFFRACTION PATTERNS 
TR-1 N65-22896 

RUBY LASER O-SWITCHING USING PASSIVE SOLID STATE 
OR LIQUID ORGANIC BLUE OYE 

TO-B-64-15 N65-22933 

PHOTOCHEMICAL BEHAVIOR OF METAL PHTHALOCYAN I NES 
IN PRODUCING GIANT PULSES FROM RUBY LASER 

N65-23435 

RUBY AND NEODYMIUM GLASS LASERS FOR INDUSTRY - 
ELECTRONICS N65-23722 

ELECTRON BEAM MELTING HEAT SOURCE IN VACUUM 
METALLURGY, AND RUBY AND NEODYMIUM GLASS LASERS 
FOR INDUSTRY N65-23723 

FOUR-LEVEL, GAS, LIQUID, SEMICONDUCTOR, AND RUBY 
LASERS 

RSIC-L95 N65-24836 


RELAXATION OSCILLATIONS IN EMISSION OF RUBY LASERS 

UNDER VARIOUS OPERATIONAL CONDITIONS 

T-G-215 N65-24968 

IMAGE FORMING IN ATMOSPHERIC SCATTERING MEDIUM 
WITH 60 NANOSECOND ILLUMINATING PULSE FROM 
Q-SWITCHED RUBY LASER 

AFAL-TR-64-278 N65-25580 

COMPARISON OF UNDERWATER ATTENUATION OF RUBY 
LASER LIGHT WITH NONLASER LIGHT 

NRL-6I81 N65-28158 

EFFECT OF OPTICAL PUMPING ON ANOMALOUS DISPERSION 
IN SELECTED RUBY LASERS AND VARIATION OF 
REFRACTIVE INDEX DURING LASER OPERATION 
SATR-3 N65-28619 

LASER RESEARCH DEALING WITH EFFECT CF PUMPING ON 
RUBY QUALITY, LANTHANUM FLUORIDE EXAMINATION, 

LARGE RUBY LASER RODS, DC OPERATION OF MERCURY 
TUBE- HOLOGRAMS, AND LASER PHYSICS 

NRL-MR-1604 N65-28920 

GASEOUS AND RUBY LASERS AS LIGHT SOURCES FOR 
PHOTOELASTICITY 

TCAM-276 N65-29794 

SUN-POWERED LASER TRANSMITTER DEVELOPMENT - RUBY, 
NEODYMIUM-DOPED GLASS, AND NEODYMIUM-DOPED 
CALCIUM TUNGSTATE LASER MATERIALS 

IER-I N65-29901 

ABSORPTION COEFFICIENT OF RUBY LASER RADIATION 
IN FULLY IONIZED LIGHT ELEMENTS 

IPP-6/27 N65-30178 

RUBY LASER IN OPTICAL RADAR PROBE SYSTEM FOR 

BALLOON SOUNDING OF STRATOSPHERIC AEROSOL 

N6 5- 30205 

OPTICALLY PUMPED SEMICONDUCTOR LASER IN U.S.S.R. 

N65-3C208 

THEORY AND APPLICATION OF MASERS AND LASERS - 
CESIUM, HELIUM-NEON, AND RUBY MASER OSCILLATOR 
SYSTEMS N65-31361 

PONTE CARLO METHOC FOR CALCULATION OF EFFECTIVE 
FLUORESCENT LIFE TIMES FOR RUBY LASER RODS WITH 
BREWSTER ANGLE ENOS AND ROUGHENED SICES 
UCRL-7765-T/REV. 1/ N65-32343 

GIANT RADIO TELESCOPE TO DETECT EXTRATERRESTRIAL 
RADIATION, RAMAN SCATTERING LASERS, FORECASTING 
SOLAR FLARES FOR MANNED SPACE FLIGHT, VOSKHCD 
II LIFE SUPPORT, AND ALUMINUM NITRIDE FILMS 

N65-32675 

RAMAN SCATTERING LASERS N65-32677 

MOLECULAR SCATTERING OF LIGHT USING RUBY LASER 

SOURCE 

CEA-R-2 375 N65-32985 

RADIATION PULSES FROM RUBY OPTICAL QUANTUM 
GENERATOR DURING SINGLE IGNITICN 

FTG-TT-6 5- 134/162 N65-33409 

EXPERIMENTS ON OPERATING LIFE AND TRANSVERSE MODE 

HOPPING IN CONTINUOUS WAVE RUBY LASER 

IER-7 N65-33421 

STIMULATED BRILLOUIN SCATTERING OF INTENSE LASER 
LIGHT WITH BUILD-UP OF COHERENT HYPERSONIC WAVES 
IN LIQUIDS 

NASA-CR-58214 N65-33710 

UNSTABLE OPTICAL RESONATORS FOR RUBY LASER 
APPLICATIONS 

ML- 1227 N65-33916 

SODIUM-MERCURY METAL VAPOR LASER 

SP/PH/65— I 5 N65-33995 

LSE OF LASERS FOR MEASUREMENT OF DISTANCE, ANGLE, 
HEIGHT, AND GEODETIC SURVEYING 

JPRS-32185 N65-34192 
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EXCITED STATE SPECTROSCOPY USING RUBY LASER AND 

LOCALIZED EXCITONS IN ALKALI HALIDES 

AD-619198 N65-35423 

OPTICAL RECTIFICATION IN CRYSTALS USING RUBY 
LASER BEAN 

TID-21807 N65-35445 

MICROWAVE FREQUENCY BEATS IN OFF-AXIS MODES OF 
RUBY LASERS 

TR-3 N65-35553 

REGENERATIVE RUBY LASER AMPLIFIERS AT LIQUID 
NITROGEN TEMPERATURES 

ECQM-257S N65-35642 

SPATIAL DISTRIBUTION OF ELECTRICAL FIELD OBTAINED 

BY FOCUSING RADIATION OF RUBY LASER 

A66-10250 

DESTRUCTIVE AND LUMINESCENCE EFFECTS OF FOCUSED 
RUBY LASER BEAM ON RUBY A66-10265 

RUBY LASER OUTPUT EXHIBITING REGULAR SPIKES 

A66-10324 

RUBY LASER RADIATION EFFECT ON FLUORESCENCE AND 
LASER ACTION IN DYSPROSIUM DOPED CALCIUM FLUORIDE 
CRYSTALS A66-10718 

RUBY LASER WITH CONCENTRIC RESONATOR AS 
ILLUMINATION SOURCE OF BUBBLE CHAMBER 

A66-1I189 

GENERAL PROGRESS OF SEMICONDUCTOR JUNCTION AND 
RUBY LASERS* ESPECIALLY IN EXPERIMENTAL FIELD 

A66-11370 

OPTICAL PATH LENGTH CHANGE MEASURED THROUGH LASER 
RODS WITHIN PUMPING PERIOD BY INTERFEROMETRIC 
TECHNIQUE A66-I1376 

EXCITATION OF RUBY LASERS USING DOUBLE-PUMPED 
HIGH-INTENSITY HELICAL FLASH TUBES, OBTAINING 
TIME-RESOLVED SPECTRA OF ELECTRICAL DISCHARGES AND 
PLASMA TEMPERATURES A66-U446 

TRAVELING WAVE OSCILLATIONS IN RUBY LASER 
RESONATOR USING PASSIVE OPTICAL ISOLATOR, 
ELIMINATING FARADAY ROTATOR AND ATTENDANT 
MAGNETIC FIELD A66-11448 

OPTICAL WHISPERING MODE OF POLISHED CYLINDERS AND 
IMPLICATION IN LASER TECHNOLOGY, NOTING TRAPPED 
FLUORESCENT LIGHT A66-12203 

COHERENCE THEORY FOR COLLIMATION AND FOCUSING OF 
TIME-AVERAGED INTENSITY OF PULSED MULTIMODE LASER 
RADIATION A66-12205 

MAGNIFICATION OF SMALL RAY DEVIATIONS CAUSED BY 
REFRACTIVE INHOMOGENEITIES IN LARGE RUBY RODS 
WITH BREWSTER-ANGLE ENDS A66-12217 

CUT-OFF OF RUBY LASER EMISSION BY PULSED ELECTRON 
AND BREMSSTRAHLUNG RADIATION, USING ADIABATIC 
TEMPERATURE A66-12447 

OUTPUT POWER AND PULSE DURATION OF RUBY LASER 

A66-12602 

MULTIPLE LIGHT FILTER NARROWING EMISSION BANDS OF 
RUBY LASER WITH MULTIPLEX RESONATOR 

A66-12627 

BIOLOGICAL EFFECTS OF LASER RADIATION WITH 
REFERENCE TO INTACT ANIMALS, PRIMATE EYES AND SKIN 
AND MALIGNANT TUMORS OF ANIMAL AND HUMAN ORIGIN 

A66-12994 

INTERNAL BUBBLE FORMATION AND CRACKING IN RODS CF 
Q-SWITCHED RUBY AND ND-GLASS LASERS CAUSED BY 
LASER LIGHT, AND IN CASE OF ND-GLASS RODS, BY 
PLATINUM INCLUSIONS IN GLASS A66-13002 

MAGNITUDE OF ANISOTROPIC LINE BROADENING IN RUBY 

A66-13278 

DESTRUCTIVE AND LUMINESCENCE EFFECTS OF FOCUSED 


RUBY LASER BEAM ON RUBY A66-13310 

UPPER ATMOSPHERIC OBSERVATION USING NORMAL-PULSE 
RUBY LASER TECHNIQUES, PRESENTING HEIGHT 
DISTRIBUTION CURVES OF SCATTERED LIGHT 

A66-I3376 

RUBY LASER CRYSTALS GROWN BY FLAME-FUSION, FLUX 
AND CZOCHRALSKI METHOD EXAMINED FOR PERFECTION BY 
X-RAY TOPOGRAPHY AND DOUBLE-CRYSTAL ROCKING 
CURVES A66-13744 

PARALLEL GROOVES AS SURFACE DAMAGE IN 
SEMICONDUCTORS PRODUCED BY RUBY LASER AS 
DIFFRACTION EFFECT A66-13753 

CC S SINGLE CRYSTAL OPTICAL GENERATOR DURING 
EXCITATION BY RUBY LASER, OISCUSSING TWO-PHOTON 
ABSORPTION COEFFICIENT AT 300 DEGREES K FOR 

RADIATION FLUX DENSITIES A66-13874 

CONICAL EMISSION IN RUBY LASERS WITH EXTERIOR 
MIRRORS A66-14278 

MODES OF EMISSION-VS-TIME SPECTRUM, OPTICAL 
EMISSION SPECTRUM AND SUPERPOSITION SPECTRUM OF 
SHORT CONFOCAL RUBY LASER IN NEAR FIELD 

A66-14290 

SPATIAL DISTRIBUTION OF HOLLOW-CONE SHAPED 
EMISSION OF MODES WHICH ARE TOTALLY REFLECTED IN 
NEODYMIUM-GLASS LASERS A66-14291 

MODE SELECTIVE CHARACTERISTICS OF PLANE-PARALLEL 
DIELECTRICAL PLATE AS REFLECTOR FOR RUBY LASER 

RESONATOR A66-14330 

SPIKEFREE EMISSION FROM LASER USING LONG RUBY 

CRYSTAL DOPED HEAVILY WITH CHROMIUM AND SUITABLE 
SYMMETRY FOR PUMP RADIATION A66-14331 

MODE OF OPERATION OF VARIOUS RUBY LASERS WITH 
PLANE-PARALLEL MIRRORS AT ROOM TEMPERATURE 

A66-14500 

LASER DIGITAL DEVICES, EXAMINING QUENCHING OF GAIN 
AND OPTICAL ABSORPTION A66-14826 

RUBY LASERS DISCUSSING OUTPUT CHARACTERISTICS, 

BEAM DIVERGENCE, BEAT MODES AND RESPECTIVE 
EXPERIMENTAL TECHNIQUES A66-14919 

PHOTOGRAPHIC FILM USED FOR QUANTITATIVE 
MEASUREMENTS OF INTENSITY DISTRIBUTION IN Q- 
SWITCHED LASER BEAM A66-14920 

TIME DEPENDENT EMISSION BEHAVIOR OF RUBY LASER 
DISCUSSING RATE EQUATIONS, Q-VALUE, OUTPUT POWER, 
STEADY STATE VALUES, ETC A66-14981 

SEMICONDUCTOR CRYSTALS, DISCUSSING DISPERSION 
PROPERTY CHANGES DUE TO PULSED RUBY LASER 
RADIATION A66-15354 

POWERFUL PULSE OF RUBY LASER EMISSION GENERATED BY 
ULTRASONIC TRAVELING WAVE DIFFRACTION MODULATOR 

A66-15861 

VARIATION OF SCATTERING CROSS SECTICN WITH BEAM 
INTENSITY FOR RUBY LASER LIGHT ON ATOMIC HYDROGEN 

A66-15864 

DISPERSION RESONATOR PERFORMANCE IN RUBY LASER, 
SHOWING GENERATION OF R SUB 1 AND R SUB 2 LINES 

A66-16346 

HYDROGEN MOLECULE MULTIPHOTON ICNIZAT10N, 
DETERMINING PROBABILITY OF ABSORPTION, EFFECTED BY 
RUBY LASER EMISSION A66-16517 

RUBY LASER NOISE RADIATION CONSISTING OF INCREASED 
LUMINESCENCE AND LATERALLY DISPERSED GENERATION 
DETERMINED FROM ENERGY LEVEL POPULATIONS 

A66-16628 

OPTICAL DESIGN OF ELLIPTICAL CAVITIES AND 
COMPARISON OF ENERGY TRANSFERS FROM LIGHT SOURCE 
TO RUBY LASER WITH CYLINDRICAL CAVITIES 

A66-16647 
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LIFE PERFORMANCE CHARACTERISTICS OF UNCOATED RUBY 
LASER Q-SWITCHED BY ROTATING PRISM FORMING END 
REFLECTOR OF LASER RESONATOR A66-16675 

GROUND STATE E SR SATURATION EFFECT ON RUBY LASER 
OUTPUT FREQUENCY AT CRYOGENIC TEMPERATURE 

A66-16753 

FUSED SILICA OUTPUT COUPLING COMPONENT FOR LASER 
SYSTEM, USING FRUSTRATED TOTAL INTERNAL REFLECTION 
CONFIGURATION A66-17287 

Q—SW ITCHED OPTICAL MASER SYNCHRONIZATION, 

DISCUSSING EXPERIMENTAL DESIGN, SETUP AND 
PERFORMANCE A66-17297 

OSCILLATION SPIKES IN QUA S I-CON T I N LOUS OPERATION 
OF RUBY LASER AT ROOM TEMPERATURE, NOTING 
THRESHOLD PUMPING ENERGY A66-17532 

CONCENTRATION AND TEMPERATURE DEPENDENCE OF SPIN- 

LATTICE RELAXATION TIME IN RUBY AT HELIUM 
7 EriP ERATURbS A66-I8257 

TIME RESOLUTION OF ELECTRON AND ION EMISSION 
PRODUCEO BY Q-SWITCHED RUBY LASER PULSE FOCUSED 
ON METAL SURFACE A66-I8358 

PHOTON ECHO, SHORT PULSE OF LIGHT SPONTANEOUSLY 
EMITTED BY DILUTE RUBY CRYSTAL AFTER RUBY-LASER 
PULSE IRRADIATION A66-18442 

THERMOSTIMULATED INOUCED ELECTRON EMISSION FROM 
SAMPLES CUT FROM LASER RUBY CRYSTALS DETECTED WITH 

OPEN POINT COUNTER A66-18609 

CORRELATION FACTOR FOR INDUCED RADIATION FREQUENCY 

SHIFTS AND CRYSTAL TEMPERATURE VARIATIONS IN RUBY 
LASER A66- 19269 

DECAY OF F-CENTER EXCITATIONS IN ALKALI HALIOES 
INDUCED BY SHORT INTENSE PULSE OF Q-SWITCHED RUBY 

LASER A66-19367 

GENERATION IN CADMIUM SULFIDE DURING TWO-PHOTON 
OPTICAL EXCITATION BY RUBY LASER WITH MODULATED 
Q-FACTOR A66-19620 

EXCITED RUBY CRYSTAL PHOSPHORESCENCE NOTING 
SPECTRAL RANGE, DURATION, ELECTRON EXCITATION 
MECHANISM ANC UPPER WAVELENGTH LIMIT 

A66-196fc7 

ACCURATE TRACKING OF BEACON- EXPLORER ORBITING 
OPTICAL REFLECTORS, USING PULSED RUBY LASER BEAMS 

A66-I9902 

H F MODULATION OF RADIATION SPIKES DUE TO BEATS 
BETWEEN OSCILLATION MODES IN OPTICAL RUBY LASER 

A66-19955 

LOWER ATMOSPHERIC DENSITY MEASUREMENTS THROUGH 
LIGHT SCATTERING FROM Q-SPOILED RUBY LASER BEAM, 
USING OPTICAL RADAR DETECTOR A66-20398 

TIME DEPENDENT EMISSION BEHAVIOR OF SINGLE AXIAL 
MODE OF DIFFRACTION LIMITED RUBY LASER AT ROOM 
TEMPERATURE A66-20420 

INTENSE UV PUMPING EFFECT ON RUBY LASER OUTPUT 

A66-20519 

OPTICAL DOUBLE RESONANCE IN RUBY, DISCUSSING 
ABSORPTION TRANSITIONS FROM LOWEST EXCITED STATE 
OF CHROMIUM ION EFFECTED BY LASER PUMPING 

A66-20856 

SEMICONDUCTOR CRYSTALS, DISCUSSING DISPERSION 
PROPERTY CHANGES DUE TO PULSED RUBY LASER 
RADIATION A66-20895 

HYDROGEN MOLECULE MULTIPHOTON IONIZATION, 
DETERMINING PROBABILITY OF ABSORPTION, EFFECTED BY 

RUBY LASER EMISSION A66-20898 

CONCENTRATION AND TEMPERATURE DEPENDENCE OF SPIN- 

LATTICE RELAXATION TIME IN RUBY AT HELIUM 
TEMPERATURES A66-20901 


ROOM TEMPERATURE QUAS I-CONT INUOUSLY PUMPED RUBY 
GIANT PULSE LASER WITH SATURABLE ABSORBER Q- 
SW ITCH A66-21248 

DIELECTRIC CAVITY MASER COMPOSED OF RUBY ROC 
SEPARATING METAL PLATES, NOTING STRENGTH 
SATURATION BEHAVIOR, POWER OUTPUT, ETC 

A66-21 308 

PUMP POWER DEPENDENCE OF RUBY LASER STARTING AND 
STOPPING TIME PREDICTED VIA RATE EQUATION ANALYSIS 

A66-21309 

SPONTANEOUS EMISSICN NOISE PROPERTIES OF PAIR OF 
PULSED RUBY LASER AMPLIFIERS A66-21310 

SPIKING BEHAVIOR OF MULTIMODE RUBY LASER IN 
SPHERICAL RESONATOR, INTERPRETING NEAR-FIELD 
PATTERNS, FREQUENCY SPECTRUM, ETC 

A66-2I311 

LASER SIMULATED NUCLEAT ION IN BUBBLE CHAMBER, 
COMPARING SENSITIVITY WITH RAOIOACT IVELY 
STIMULATED NUCLEAT ION A66-21583 

EXCITEC RUBY CRYSTAL PHOSPHORESCENCE NOTING 
SPECTRAL RANGE, DURATION, ELECTRON EXCITATION 
MECHANISM AND UPPER WAVELENGTH LIMIT 

A66-21834 

MULTIPHOTON IONIZATION OF XENON ATOM IN POWERFUL 
ELECTRIC FIELD BY RUBY LASER RAO I AT ION 

A66-2 1966 

MEASUREMENT OF RADIATION PATTERN OF RUBY LASER 
EMISSION FOR VARIOUS RESONATORS AND OPERATING 
REGIMES, NOTING LASER EFFECT ON ANGULAR HALF-WIDTH 
VALUES A66-22028 

MULTIPLEX LIGHT FILTER FOR EXCITATION OF RUBY 
LASER A66-22032 

DISPERSION RESONATOR PERFORMANCE IN RUBY LASER, 
SHOWING GENERATION OF R SUB 1 AND R SUB 2 LINES 

A66-22345 


RUBY LASER AMPLIFIER AT LIQUID-NITROGEN 
TEMPERATURE TREATED AS THREE-MEDIUM TRANSMISSION 
SYSTEM, NOTING GAIN CHANGE WITH NEGATIVE 
ATTENUATION A66-22867 

RUBY LASER WITH CONCENTRIC RESONATOR AS 
ILLUMINATION SOURCE CF BUBBLE CHAMBER 

A66-24010 

BALANCED MIXER ACTION FOR OPTICAL HETERODYNING, 
USING MAGIC- T OPTICAL MIXER A66-24153 

RUBY LASER OPTICAL RADAR DETECTION OF UPPER 
ATMOSPHERIC BACKSCATTERING A66-24395 

SPATIALLY INDEPENDENT LASER RATE EQUATION 
GENERALIZED FOR MULTIMODE EFFECTS, NOTING STEADY 
STATE OSCILLATION THRESHOLD SINGULARITIES, SPIKING 
PARAMETERS, ETC A66-24560 

STEADY STATE VALUE OF INVERTED POPULATION, POWER 
OUTPUT, THRESHOLD BEHAVIOR AND SPIKING 
CHARACTERISTICS FOR S I NGL E-MOOE LASER WHEN 
RADIATION INTENSITY HAS SPATIAL DEPENDENCE 

A66-24562 

RUBY LASER FOR STUCY OF LASER RADIATION EFFECTS 
CN EIGLOGICAL ORGANISMS 

OR— 388 5 N66-10583 

MECHANISMS ASSOCIATED WITH ELECTRICAL BREAKDOWN 
ANC IONIZATION IN GAS CAUSED BY HIGH INTENSITY 
RUBY OR NEODYMIUM LASER ILLUMINATION 
D-920272-4 N6 6— 11453 

INFLUENCE OF RESONANT CAVITY, XENON LIGHT, AND 
OTHER PARAMETERS ON RUBY LASER EMISSION ENERGY 
OUTPUT 

FTC-TT-64-I339/1E2E364 N66-11522 

tFFECT OF RUBY LASER ENERGY ON GAMMA RADIATED 
HUMAN ADENOCARCINOMA CELLS 

SAM-TR-65-41 N66-11874 
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SCALE MOOEL 


DEVELOPMENT OF SEMICONDUCTOR LIGHT SOURCES KITH 
RUBY LASERS AND ZINC-DOPED GA AS JUNCTION 
DIODES 

RE PT* -6400-4 2-T N66-12450 

MEASUREMENT OF VERTICAL WATER VAPOR PROFILES BY 
MEANS OF THERMALLY TUNED RUBY LASER OPTICAL 
RADAR SYSTEM - HUMIDITY MEASUREMENT 
REPT.-65-6 N66-148 52 

LASER RESEARCH ACTIVITIES IN CHINESE PEOPLES 
REPUBLIC - FORMATION OF MICROWAVE MASER BY 
LASER PUMPING, AND FORMATION TIME OF GAS LASER 
OSCILLATIONS 

JPRS-33323 N66-15048 

FORMATION OF MICROWAVE MASER BY PUMPING OF LOW 
TEMPERATURE RUBY LASER N66-15049 

TIME RESOLVED INTERFEROMETRY, CINEMATOGRAPHY, AND 
TRAVELING WAVE CAVITY STUOIES ON RUBY LASERS 
AFCRL-65-467 N66-16656 

RUBY LASER RADIATION INTENSITY DISTRIBUTIONS BY 
HIGH SPEED CINEMATOGRAPHY AND TIME RESOLVED 
INTERFEROMETRY FOR PUMPED RADIATION EFFECTS 

N66— 16657 

SPECTRAL LINE WIDTH NARROWING IN TRAVELING WAVE 
RUBY LASER CAVITY EMISSION N66-16658 

RUBY LASER PULSE TECHNIQUE APPLIED TO THERMAL 
DIFFUSIVITY MEASUREMENTS FOR TANTALUM AND 
GRAPHITE 

CONF— 651020— l N66-18228 

RUBY LASER RADIATION SPECTRUM AND OPTICAL 
RESONANCE AT ROOM TEMPERATURE 

FTD-TT— 65— 1312/ 1&2&4 N66-19914 

RUBY GROWTH PROCESS FOR RANGEFINDER LASER RODS 
0PR_1 N66-19918 


RELAXATION EFFECT OPERATING AT LIQUID NITROGEN 
TEMPERATURES A65-23385 

PUMP FREQUENCY OF 30 GIGACYCLES USING HARMONIC 
CROSS RELAXATION ON CHROMIUM DOPED RUTILE TO 
OBTAIN POPULATION INVERSION AT 40 GIGACYCLE 
SIGNAL FREQUENCY A65-25873 

C-8AND TRAVELING WAVE MASER / TWM/ WITH IRON DOPED 
RUTILE CRYSTAL AND MEANDER LINE SLOW WAVE CIRCUIT 

A65-33373 

LINE WIDTH AND INVERSION RATIOS OF IRON-DOPED 
RUTILE FOR OPTICAL MASER APPLICATIONS 
NASA-TM-X-54754 N65-29390 

L-BAND TRAVELING-WAVE MASER FOR RADIO ASTRONOMY 
RESEARCH AT 21 CM USES CHROMIUM-DOPED RUTILE 

A66-16640 

S 

SAFETY 

BIOLOGICAL EFFECTS OF LASER RADIATION AND SAFETY 
RULES FOR PERSONNEL PROTECTION 

NAVTRADEVCEN-IH-15 N65-14941 

SAMARIUM 

SPECTRAL DISTRIBUTION OF STIMULATED RADIATION WITH 
RESPECT TO AXIAL OSCILLATION MODES FROM CALCIUM 
FLUORIDE COPED WITH SAMARIUM A65-24C85 

LASER ACTION AT LIQUID HELIUM TEMPERATURE IN 
CRYSTALS OF LEAD SAMARIUM, LEAD SELENIOE AND LEAD 
TELLURIOE EXCITED BY FAST ELECTRON BEAM 

A65-30346 

SAPPHIRE 

ELECTRON BEAM AND HOLLOW CATHODE FLOAT-ZONE 
PROCESSES ANALYSIS FOR APPLICATION TO GROWTH OF 
LASER RUBY CRYSTALS 

AFCRL— 65-908 N66-21169 


RUBY LASERS USED IN STUDYING PHYSICAL PROCESSES 
LEADING TO IONIZATION OF GASES BY INTENSE 
OPTICAL RADIATION 

UACRL—E 920272—6 N66-20600 


SATELLITE 

IMPROVEMENT OF FORECASTS AND ANALYSIS OF LASER 
MEASUREMENTS FOR SATELLITE S-66 

NASA— TT— F-8772 N66-11607 


DYNAMIC STRESS CONCENTRATION USING PHOTOELASTICITY 
AND RUBY LASER LIGHT SOURCE 

TEAM— 28 5 N66-20850 

OPTICAL ABSORPTION AND ELECTRON PARAMAGNETIC 
RESONANCE TECHNIQUES USED TO STUDY IONIZING 
RADIATION EFFECT ON RUBY LASERS 

NASA-TN-D-3379 N66-21037 

ELECTRON BEAM AND HOLLOW CATHODE FLOAT-ZONE 
PROCESSES ANALYSIS FOR APPLICATION TO GROWTH OF 
LASER RUBY CRYSTALS 

A FCRL— 65— 908 N66-21169 

FLASH PHOTOLYSIS APPARATUS FOR STUDYING SHORT 
LIVED CHEMICAL INTERMEDIATES FROM METHYLENE BLUE 
PSL-102 N66-21833 

RUBY LASER HIGH SPEED PHOTOGRAPHY CF CAVITATION 
DAMAGE TO SOLIDS DUE TO HIGH SPEED JETS FROM 
COLLAPSING BUBBLES 

E ~ 115 * 1 N66-21887 


SATELLITE COMMUNICATION 

TRAVELING WAVE MASER FOR TELSTAR AND RELAY 
SATELLITES, DISCUSSING ELECTRONICS AND SOLID STATE 

PHYSICS PRINCIPLES AND DESIGN A65-16798 

RADIO STATION FACILITIES AT RAISTING, WEST 
GERMANY NOTING SATELLITE COMMUNICATION, MASER 
RECEIVING SYSTEM, PARABOLIC ANTENNAS, ETC 

A65-35195 

SATELLITE NAVIGATION SYSTEM 

SATELLITE-BORNE LASER ELECTRO-OPTICAL NAVIGATION 
SYSTEM, ANALYZING ANGULAR TRACKER AND CORNER- 
REFLECTOR SENSOR A65-29242 

SATELLITE TRACKING 

LASER RANGING EXPERIMENTS PERFORMED WITH BEACON 
EXPLORER B A65-21303 

OPTICAL TRACKING OF SATELLITES EQUIPPED FOR 
GEODETIC TRIANGULATION, USING GROUND LASER BEAMS 

A65-29936 


LASER BEAM TRACKING OF BEACON EXPLORER 
SATELLITES 

N ASA— TM—X— 56631 N66-22191 


ACCURATE TRACKING OF BEACON- EXPLORER ORBITING 
OPTICAL REFLECTORS, USING PULSEO RUBY LASER BEAMS 

A66-19902 


RUBY LASER TEMPERATURE-JUMP RELAXATION KINETIC 
STUDIES OF RAPID REACTIONS 

UUCD— 2-64 N66-23078 

DYNAMICS ANC CHARACTERISTICS OF SELF-TRAPPING OF 
INTENSE LIGHT BEAMS 

NASA-CR— 74030 N66-23765 

RUTILE 

LINE WIDTHS AND INVERSION RATIOS OF IRON DOPED 
RUTILE FOR SUITABILITY IN BROADBAND MASERS 

A65-19622 

CHROMIUM-DOPED RUTILE MASER INVERSION RATIO CROSS 


LASER BEAM TRACKING OF BEACON EXPLORER 
SATELLITES 

NASA-TM-X-56631 N66-22191 

SCALE MODEL 

K ICROWAV E MODELS OF OPTICAL RESONATORS - LASER OR 
MICROWAVE RESONATOR WITH FLAT ROOF MIRRORS - 
OPEN LASER RESONATORS RESEARCH 

AFCRL-6 5-568 N65-34155 

PULSED LASER OSCILLATOR - ADVANCED DEVELOPMENT 
MODEL 

ECCM— 00326-4 N66-12398 
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SCANNING DEVICE 

LARGE-ANGLE NONMECHANICAL SCANNING OF LIGHT IN ONE 
AND TWO DIMENSIONS THROUGH OPTICAL REFRACTION BY 
TRAVELING ACOUSTIC WAVES A65-21326 


CRYSTAL SYNTHESIS AND P-N JUNCTION FABRICATION, 
FREQUENCY MODULATION LASERS, AND GALLIUM 
COMPOUND INGOTS FOR LASER APPLICATION 
AFCRL— 64-100 7 N65-23 


LASER BEAM MODULATING TECHNIQUES AND SCANNING 

DEVICE TO FORM OPTIMAL VISUAL DISPLAYS 

RADC— TDR-64-365 N65-20562 

LARGE-ANGLE DEFLECTION METHOD FOR PRODUCTION OF 
TV TYPE RASTER SCAN IN LASER DISPLAY SYSTEM 
U2-912008-2 N66-22498 


SILICON AND SELENIUM DOPING EFFECTS ON GALLIUM 
ARSENIDE LASER CHARACTERISTICS A66-21879 


SELF-CONSISTENT FIELD /SCF/ 

SELF-CONSISTENT FIELD ANALYSIS FOR FIELD 
DISTRIBUTIONS OF RESONANT MODES IN SPHERICAL 
MIRROR FABRY- PEROT RESONATOR Afc5 


SCATTERING 

OPTICAL MASER APPLIED TO 

SPECTROSCOPY 

AROD-3922-13 


BRILLOUIN SCATTERING 

N65-19528 


PARAMETRIC EXCITATION OF ACOUSTIC WAVES IN 
SIMULATED BRILLOUIN SCATTERING 

REPT. -1935-5 N65-29906 


SCATTERING CROSS SECTION 

VARIATION OF SCATTERING CROSS SECTION WITH BEAM 
INTENSITY FOR RUBY LASER LIGHT ON ATOMIC HYDROGEN 

A66-15864 


CROSS SECTION MEASUREMENT FOR ELECTROMAGNETIC 
BACKSCATTERING OF LASER BEAMS FROM ROUGH ALUMINUM 
AND MAGNESIUM OXIDE SURFACES A66-18930 

LASER SCATTERING BY BOUND CHARGED PARTICLES 

A66-23080 


MASTER EQUATION FOR COMPLETE STATISTICAL OPERATOR 
OF SOLIC STATE LASER ACCORDING TC QUANTUM 
MECHANICS A65-31773 


SELF-EXCITATION 

PARAMETER OF EXCITATION 
MASER RESONATOR 


OF MOLECULAR BEAM TYPE 

N6 5-27253 


SELF-SUSTAINED EMISSION 

THRESHOLD CONDITIONS FOR 
OSCILLATIONS PRODUCED BY 
MASER 

SELF- SUSTAINED RUBIDIUM 


CONTINUOUS SELF-SUSTAINED 
REGENERATIVE RUBIDIUM GAS 
A65-I7659 

J7 MASER OSCILLATOR 

N66-10395 


SEMICONDUCTOR 

SEMICONDUCTOR PULSE MASER 
EXISTENCE OF ELECTROD I POLE 
CR I ENT AT ION SHIFTS 


BASED ON THEORY OF 
TRANSITIONS WITH SPIN 

A65-20909 


SCATTERING MATRIX 

SINGLE RESONATOR REFLECTION AMPLIFIER ANALYSIS IN 
TERMS OF SCATTERING MATRIX DESCRIPTION OF OPTICAL 
RESONATOR A65-25885 


SCHLIEREN PHOTOGRAPHY 

HE- NE GAS LASER APPLICATION TO SCHLIEREN 
PHOTOGRAPHY AND MACH- 2EHNDER INTERFERCMETRY IN 
AERODYNAMIC TESTING A65-2250I 

INTERFEROMETER USING SMALL DIFFRACTION GRATING AND 

GAS LASER LIGHT SOURCE IN SCHLIEREN SYSTEM FOR 
FLUID MECHANICS RESEARCH A65-25332 

NEON-HELIUM GAS LASER APPLICATION TO SCHLIEREN 
PHOTOGRAPHY AND MACH- ZEHNDER INTERFEROMETRY 
FOR USE IN AERODYNAMIC TESTING N65-21372 


SUPERCONDUCTING STATES IN 
SEMICONDUCTORS CREATED BY 


IMPURITY-FREE 
LASER ILLUMINATION 

A65-28492 


SECOND HARMONIC LIGHT 
SULFIDE CRYSTAL NEAR 


GENERATION IN CADMIUM 
ABSORPTION BAND 

A65-3I220 


HOMGGENE I TY AND DIFFUSION LENGTH OF MINORITY 
CARRIERS IN SEMICONDUCTORS MEASURED, USING LASER 
BEAM A6 5-33 809 


DOUBLE PHOTON ABSORPTION, HARMONIC GENERATION, 
AND FREQUENCY MIXING IN SEMICONDUCTORS, AND 
FREQUENCY TUNING OF INJECTION LASERS BY 


UNIAXIAL STRESS 
AD-450756 


N6 5-14437 


ONSET OF RETONAT ION, LASER TECHNOLOGY AND HIGH 
REPETITION-HIGH RESOLUTION SCHLIEREN STROBOSCOPIC 
WAVE PHENOMENA RECORDS A66-19200 

ADAPTABILITY OF LASERS TO SCHLIEREN SYSTEMS - 
PHOTOGRAPHIC LIGHTING SYSTEMS 

ARL— 65-139 N66-14801 


RESEARCH REPORTS ON CODER COMPONENTS, POLYMERS, 
SPECTROSCOPY, LASERS, ELECTROCHEMISTRY, 
TRANSMISSION LINES, AND SEMICONDUCTOR PHYSICS 
NAVWEPS-8150 N65-15565 

FEASIBILITY OF SEMICONDUCTOR LASER AMPLIFIER 
RADC-TDR-64— 384 N65-15881 


SCHROEDINGER EQUATION 

LASER SYSTEM COHERENCE PROPERTIES OF STATISTICAL 
OPERATOR R IN LIGHT FIELD, USING SCHROEDINGER 
EQUATION ASSUMING GLAUBER STATE 

A65-2526 5 


SOLID STATE AND MASER TECHNIQUES - BREADBOARD 
EVALUATION, MEASUREMENTS OF LOW-TEMPERATURE 
SEMICONDUCTOR, AND SUPERCONDUCTING THIN FILM 


TUNNELING EFFECTS 
RADC— TDR-64-480 


N65- 16017 


SEA WATER 

LIGHT SCATTERING IN SEA WATER - FORWARD SCATTERING 
OF LASER BEAM IN SEA WATER AND FORTRAN PROGRAM 
SCATTERING CALCULATIONS 

AD-610126 N65-233 1 6 

SEARCH RADAR 

CLEAR AIR TURBULENCE DETECTION WITH LASER DOPPLER 
OPTICAL RADAR 

AIAA PAPER 66-374 A66-24498 

SECONDARY EMISSION 

RADIATION FLUCTUATIONS IN LASER PULSE REGIME, 
DISCUSSING ERRORS ARISING IN COMPARING BASIC WITH 
SECONDARY EMISSION A65-14617 

SECONDARY HARMONIC GENERATION 

PARAMETRIC AMPLIFICATION IN ADENOSINE DIPHOSPHATE 
USING SECONDARY HARMONIC PRODUCED BY RUBY LASER 
RADC— TOR-64-484 N65-I8629 


CDULAT ION OF REFLECTIVITY OF SEMICONDUCTORS 
LLUM INATED BY INTENSE LASER BEAMS 








CHARACTERISTICS, AND LIMITATIONS OF LASERS FOR 
APPLICATION IN MILITARY AND SPACE SYSTEMS - 
CRYSTAL, GLASS, GAS, LIQUID, SEMICONDUCTOR, AND 


QUASI-LASERS 
LMSC-7042 17 


N6 5-2 662 5 


ESEARCH IN FERROMAGNETISM, POLYMER CHEMISTRY, 
ASERS, SEMICONDUCTORS, AND SOLID STATE 
PECTRCSCOPY c 


:OUSTIC WAVE AMPLIFICATION, OPTICAL MASER, 
JNABLE LASER, GEOMETRICAL OPTICS* SEMICONDUCTOR 
SC I LLAT ION, AND SOLID STATE PLASMA STUDIES FOR 
ICROWAVE TRANSMISSION 


SELENIUM 

SEMICONDUCTOR DEVICES - SELENIUM DIFFUSION, 


EPITAXIAL DEPOSITION OF GERMANILK CN GALLILM 
ARSENIDE BY HYDROGEN REDUCTION OF GERMANIUM 
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SEMICONDUCTOR LASER 


TETRACHLORIDE - SEMICONDUCTOR AND LASER 
PRODUCTION 

SRRC-RR-65-52 N65-34688 

ACOUSTIC NAVE AMPLIFICATION, OPTICAL MASERS, 
TUNABLE LASERS, ELECTRON-PROTON INTERACTIONS, 
SEMICONDUCTORS, GEOMETRIC OPTICS, AND SOLID 
STATE PLASMA STUDIES 

ML— 1351 N65-34887 

SIGNAL VELOCITY OF MASERS, AND MICROWAVE PHONON 

ATTENUATION AND PULSED HEAT RADIATION IN SINGLE 

CRYSTAL SEMICONDUCTORS 

REPT.-8 N65-36734 

SUPERCONDUCTING STATES IN IMPURITY-FREE 
SEMICONDUCTORS CREATED BY LASER ILLUMINATION 

A66-12091 

PARALLEL GROOVES AS SURFACE DAMAGE IN 
SEMICONDUCTORS PRODUCED BY RUBY LASER AS 
DIFFRACTION EFFECT A66-13753 

GALLIUM ARSENIDE LASER DIODES WITH HIGH OUTPUT 
COHERENT BEAM FOR COMMUNICATIONS SYSTEMS 
ECOM-2629 N66-21293 

MICROWAVE RADIATION RESEARCH - ACOUSTIC WAVE 
AMPLIFICATION, OPTICAL MASERS, SEMICONDUCTOR 
OSCILLATIONS, RAMAN SCATTERING, FERROMAGNETIC 
BULK INSTABILITIES, AND NONUNIFORM PLASMAS 
ML— 14 10 N66-22741 

EMI CONDUCTOR DEVICE 

SEMICONDUCTOR DEVICES - SELENIUM DIFFUSION, 

CRYSTAL SYNTHESIS AND P-N JUNCTION FABRICATION, 
FREQUENCY MODULATION LASERS, AND GALLIUM 
COMPOUND INGOTS FOR LASER APPLICATION 
AFCRL— 64-1007 N65-23135 

GENERATION OF LIGHT USING SEMICONDUCTOR QUANTUM 
GENERATORS - SOLID STATE LASERS 

FTD— TT— 65-337/ 1 £4 N65-32851 

PULSED IR LASER SIMULATING RADIATION-INDUCED 
TRANSIENT IONIZATIONS IN SEMICONDUCTOR DEVICES AND 
CIRCUITS A66-14853 

SEMICONDUCTOR CRYSTALS, DISCUSSING DISPERSION 
PROPERTY CHANGES DUE TO PULSED RUBY LASER 
RADIATION A66-15354 

SEMICONDUCTOR CRYSTALS, DISCUSSING DISPERSION 
PROPERTY CHANGES DUE TO PULSED RUBY LASER 
RADIATION A66-20895 

SPECTRAL ANALYSIS OF OUTPUT FROM SINGLE CRYSTAL 
SEMICONDUCTOR GENERATOR EXCITED BY ELECTRON 
BEAM - LASERS 

FTD-TT— 65-555/l£2£4 N66-12624 

SOLID STATE PHYSICS, SEMICONDUCTOR DEVICES, LASER 
RESEARCH, ANO MATERIALS 

ESD-T DR-6 5—71 N66-15609 

SEMICONDUCTOR LASER 

CIRCUITRY, MECHANICAL CONSTRUCTION AND PRELIMINARY 
PERFORMANCE OF GALLIUM ARSENIDE LASER TRANSMITTER 
OPERATED AT ROOM TEMPERATURE A65-15327 

INJECTION DIODE LASER FROM DEGENERATED GALLIUM 
ARSENIDE WITH NEODYMIUM DOPED LAYER EMITTING AT 
8700 ANGSTROMS A65- 15995 

IN SB LONGITUDINAL INJECTION-PLASMA LASER, NOTING 
PLASMA PINCH AND MODE STRUCTURE 

A65-17210 

OSCILLATIONS SYNCHRONIZED IN SEMICONDUCTOR LASER 
BY P-N TRANSITIONS TO INCREASE POWER AND 
DIRECTIVITY OF EMISSION A65-17319 

CURRENT DISTRIBUTION CONTROL IN GALLIUM ARSENIDE 
INJECTION LASER SHOWING EFFECTS ON OSCILLATION 
MODE AND THRESHOLD A65-17665 

FOWARD BIASED P-N JUNCTION ELECTROLUMINESCENCE 
THEORY AND APPLICATIONS TO DIODE LASERS 

A65-18872 


SEMI CCN CUC TOR LASER DIGITAL DEVICES FOR GENERAL 
PURPOSE LOGIC CIRCUITS BASED ON NONLINEAR 
INTERACTION OF INTENSE OPTICAL SIGNALS 

A65-1S342 

SPECTROSCOPIC DATA ON ABSORPTION, SPONTANEOUS 
FLUORESCENCE AND STIMULATED EMISSION IN ACTINIDES, 
TRANSITION METAL AND SEMICONDUCTOR LASER MATERIAL 

A65-21168 

SINGLE MODE OUTSIDE DIFFERENTIAL QUANTUM 
EFFICIENCIES OF CIRCULAR AND RECTANGULAR LASER 
DIODES COMPARED A65-21321 

ELECTROLUMINESCENCE OF ZINC DIFFUSED DIODES IN 
FORWARD AND REVERSE BIAS, 06 SERVING EMISSION 
SPECTRA AND LASING ACTION IN NEAR-EDGE LINE 

A65— 2161 7 

SELF-INDUCED OSCILLATIONS IN OUTPUT OF FABRY- 
PEROT GALLIUM ARSENIDE INJECTION LASER 

A65— 21624 

LASER FUTURE POSSIBILITIES AND APPLICATION 
CONSIDERING OPTICALLY PUMPED SOLIDS, 

SEMICONDUCTORS AND ANCILLARY EQUIPMENT 

A65-21954 

PHYSICAL CONDITIONS FOR OBTAINING LASER EFFECT IN 
P-N JUNCTION AND TECHNOLOGY IN CONSTRUCTING LASER 
DEVICES A65-23847 

SOLID STATE LASERS WITH EMPHASIS ON PUMPING 
MECHANISMS, SEMICONDUCTOR DEVICES AND IMPURITY- 
PATRIX SYSTEMS A65-24C07 

SPECTRAL DISTRIBUTION OF STIMULATED RADIATION WITH 

RESPECT TO AXIAL OSCILLATION MODES FROM CALCIUM 
FLUORIDE DOPED WITH SAMARIUM A65-24C85 

PERFORMANCE CHARACTERISTICS OF GALLIUM ARSENIDE 
AND MIXED-CRYSTAL INJECTION LASERS SURPASS ALL 
ETHER LASERS IN EFFICIENCY AND CW POWER OUTPUT 

A65-24130 

LASER TYPES AND THEIR APPLICATION IN RADAR, 
INSTRUMENTATION, NAVIGATION AND COMMUNICATIONS 

A65-24131 

INDIUM ARSENIDE DIOCE SPONTANEOUS AND LASER 
ELECTROLUMINESCENCE IN MAGNETIC FIELDS 

A65-24961 

KINETIC EQUATION THEORY APPLIED TO STEADY STATE 
LASER RADIATION DUE TO BAND-BANC TRANSITION IN 
SEMICONDUCTOR CONTAINING IMPURITY CAPTURE LEVELS 

A 6 5— 26694 

JUNCTION REGION HEATING OF FABRY- PEROT GA AS 
INJECTION LASER TREATED BY THREE TECHNIQUES 

A65-26819 

PB SE DIODE LASER FABRICATION, PROPERTIES AND 
EMISSION SPECTRUM WITH PEAK AT 8.5 MICRONS 

A65— 27602 

QUANTUM YIELD COEFFICIENT OF STIMULATED EMISSION 
AND ANGULAR DISTRIBUTION OF LASER DIODE EMISSION 

A65-28487 

LASER ACTION IN ALLOYED GALLIUM ARSENIDE JUNCTION 
DIODE SUBMERGED IN LIQUID NITROGEN 

A65-29198 

GALLIUM ARSENIDE LASER DIODES BEHAVIOR AT HIGH 
PULSE RADIATION LOADS A65-29356 

LASER CURRENT-MONITORING DEVICE, SMALL CURRENT 
TRANSFORMER FEEDS SOLID-STATE PULSE-CODING DEVICE 
WHICH MODULATES GALLIUM-ARSENIDE LASER 

A65-29885 

SILICON CONTROL RECTIFIER LONG PULSE DRIVER FOR 
INJECTION LASERS A65-30330 

REABSORPTION AS DOMINANT LOSS MECHANISM FOR BOTH 
INCOHERENT ANO COHERENT RADIATION IN GALLIUM 
ARSENIDE LUMINESCENT DIODE A65-30347 
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OSCILLATIONS SYNCHRONIZED IN SEMICONDUCTOR LASER 
BY P-N TRANSITIONS TO INCREASE POWER ANC 
DIRECTIVITY OF EMISSION A65-30372 

REVIEW OF SEMICONDUCTOR LASER DEVELOPMENTS NOTING 
MAGNETIC EFFECTS, MATERIALS FOR IR COHERENT 
RADIATION, OPTICAL LASER, HOLOGRAPHY, ETC 

A6 5-30 594 

KINETIC EQUATION THEORY APPLIED TO STEADY STATE 
LASER RADIATION DUE TO BAND-BAND TRANSITION IN 
SEMICONDUCTOR CONTAINING IMPURITY CAPTURE LEVELS 

A65-32952 


» 

REFLECTORS A66-16652 

STIMULATED EMISSION IN INDIUM ARSENIDE SHOWS 
EXCITATION THRESHOLD LOW AND LIGHT EMISSION HIGHLY 

DIRECTIONAL A66-I7026 

OSCILLATION MOOE CONTROL IN P-N JUNCTION LASERS 
FOR CURRENT DENSITY REDUCTION FOR STIMULATED 
EMISSION A66-17329 

EXCITATION OF SEMICONDUCTOR LASERS BY BEAM OF FAST 

ELECTRONS, DISCUSSING WORK OF SHOCKLEY, POPOV, 
KELDYSH AND KROKHIN A66-17337 


TIME RESOLVED SPECTRA FOR PULSE CPERATED GALLIUM 
ARSENIDE LASER DIODES A65-33372 


LASER DEVELOPMENT, DISCUSSING BASIC THEORY, 

PUMPING METHODS AND LASER TYPES 

A66-18700 


OPTICAL GAIN AND LOSSES OF GA AS LASER OF 
EPITAXIAL AND DIFFUSED TYPE A65-33380 

INTENSITY FLUCTUATIONS MEASURED IN EMISSION FROM 
VARIOUS LASING AND NONLASING MODES OF CONTINUOUS 
WAVE GA AS LASER A65-34687 

SPECTRAL DISTRIBUTION OF STIMULATED RADIATION WITH 
RESPECT TO AXIAL OSCILLATION MODES FROM CALCIUM 
FLUORIDE DOPED WITH SAMARIUM A65-34906 

SEMICONDUCTOR LASER WITH ELECTRON BEAM 

AS EXCITATION SOURCE - EMISSION DATA FOR 

VARIOUS BEAM CURRENT DENSITIES N65-2039I 


GENERATION IN CADMIUM 
OPTICAL EXCITATION BY 
Q-FACTOR 


SULFIDE DURING TWO-PHOTON 
RUBY LASER WITH MOOULATED 

A66-19620 


SEMICONDUCTOR LASERS, FM TECHNIQUES AND MULTIPLE- 
SCATTER PATHS USED TO OVERCOME MODULATION NOISE 
UNDER VARYING WEATHER CONDITIONS 

A66-I9915 


WAVELENGTH CHANGE OF SPONTANEOUS AND STIMULATED 
EMISSION WITH UNIAXIAL PRESSURE UNDER CW 
OPERATION OF GA AS DIODE LASER AT 4 DEGREES K 

A66-19922 


SPECTRAL AND TRANSIENT CHARACTERISTICS OF SOLID 
STATE AND SEMICONDUCTOR LASERS, ANC NONLINEAR 
INTERACTION OF COHERENT LIGHTWAVES DUE TO RAMAN 
EFFECT 

S— 702 N65-21558 

FOUR-LEVEL, GAS, LIQUID, SEMICONDUCTOR, AND RUBY 
LASERS 

RSIC-195 N65-24836 

SEMICONDUCTOR INJECTION LASERS AND LAMPS 
RAE-TR-65095 N65-36334 

GALLIUM ARSENIDE INJECTION LASER FOR PROLONGED 
OPERATION AT LIQUID NITROGEN TEMPERATURES 

A66- 10369 

THERMAL LIMITATIONS ON CAPABILITIES OF GALLIUM 
ARSENIDE P-N JUNCTION LASERS A66-10895 

LASER-ACTION THRESHOLD IN ELECTRON-BEAM EXCITED 
GALLIUM ARSENIDE AND EFFECT OF TEMPERATURE AND 
DOPING A66-1097 1 


SINGLE FILAMENT JUNCTION LASER EMITTING COHERENT 
LIGHT OF SIMPLER MCCES, SHOWING THAT LASER HAS TWO 
PORTIONS, EACH WITH SELECTIVE DIFFUSED REGION 

A66-2 1 357 

C IRECT-INCIRECT TRANSITION EFFECT ON HALL EFFECT 
IN GALLIUM /ARSENIC PHOSPHIDE/ A66-21570 

EFFECTIVE MASS IN IN AS AND IN SB FROM LANDAU 
SHIFT OF PEAK EMISSION IN LASER DIODES 

A66-2I579 


GALLIUM ARSENIDE LASER EXCITATION BY FAST 
ELECTRONS A66-22146 


FORCED EMISSION FROM ELECTRON-EXCITED CADMIUM 
SELENIDE A66-22174 

CURRENT-VOLTAGE CHARACTERISTICS OF CW X-BAND 
GA AS MICROWAVE GUNN GENERATOR 

A66-23029 


LASER CRYSTALS PREPARED ECONOMICALLY BY SPLITTING 
ALONG CLEAVAGE PLANES A66-23293 


CONTINUOUS OPERATION OF GALLIUM ARSENIDE INJECTION 
LASER COOLED BY HELIUM GAS FLOW 

A66-1I190 

GENERAL PROGRESS OF SEMICONDUCTOR JUNCTION ANO 
RUBY LASERS, ESPECIALLY IN EXPERIMENTAL FIELD 

A66-1 1370 


ELECTRON BEAM PUMPEC LASERS, OISCUSSING ENERGY 
DISSIPATION IN FAST ELECTRONS PASSING THROUGH 
CRYSTAL, LASER SEMICONDUCTOR CHARACTERISTICS, ETC 

A66-23433 

HOLE AND ELECTRON SMEARING AND P-TYPE ABSORPTION 
INFLUENCE ON THRESHOLD CURRENT A66-23478 


QUANTUM YIELD COEFFICIENT OF STIMULATED EMISSION 
AND ANGULAR DISTRIBUTION OF LASER CIODE EMISSION 

A66-I2086 

LIGHT EMISSION IN FORWARD BIASED SEMICONDUCTOR 
P-N JUNCTION A66-12577 

MOOE GUIDING AND GAIN IN JUNCTION LASER DUE TO 
DIELECTRIC SANDWICH CONFINING WAVE PROPAGATION 

A66-I3952 

SEMICONDUCTOR LASER RADIATION BY DIRECT ZONE-TO- 
ZONE TRANSITIONS A66-14273 

GALLIUM ARSENIDE P-N JUNCTION LASER DIODE COVERING 
INJECTION CURRENT DISTRIBUTION, DENSITY AND 
EMISSION SPECTRA VARIATION A66-14659 

RISE OF JUNCTION TEMPERATURE DURING CONTINUOUS 
OPERATION OF GA AS IN JECTI ON . LA SER 

A66-14771 


PARAMETER DEPENDENCE OF INTERMEDIATE FREQUENCY 
VOLTAGE INDICATED DURING ESTABLISHMENT OF OPTIMUM 
CONDITIONS FOR OPTICAL RECEIVERS AND MERIT OF 
SUBCARRIER MIXING A66-23960 

CONTINUOUS OPERATION OF GALLIUM ARSENIDE INJECTION 
LASER COOLEO BY HELIUM GAS FLOW 

A66-24011 


EXCITATION OF AXIAL OSCILLATION MODES IN 
SEMICONDUCTOR LASERS ANALYZED, BASED ON RATE 
EQUATIONS FOR CHEMICAL POTENTIALS OF CARRIERS ANC 
NUMBER OF PHOTONS A66-24455 


DEVELOPMENT OF SEMICONDUCTOR LIGHT SOURCES WITH 
RUBY LASERS AND ZINC-DOPED GA AS JUNCTION 
DIODES 

REPT.-6400-42-T N66-12450 


CONFERENCE ON PHYSICAL PROBLEMS OF QUANTUM 
ELECTRONICS - NONLINEAR OPTICAL PHENOMENA, 
SEMICONDUCTOR LASERS, GAS DISCHARGES IN GAS 
LASERS, AND GAS BREAKDOWN IN LASER BEAM 
JPRS-34262 N66-I8135 


MULTIPLE INTERNAL-REFLECTION FOLDED-PATH 
RECTANGULAR LASER CONFIGURATION FOR OBTAINING 
LENGTH OF ACTIVE MEDIA BETWEEN FABRY- PEROT 
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SUBJECT INDEX 


SILICA GLASS 


light emission from gallium arsenide semiconductor 

P-N JUNCTION INJECTION LASER 
NOTS-TP-3655 N66-I9703 

SELECTED FOREIGN SCIENTIFIC AND TECHNICAL 
LITERATURE ON POTENTIAL THEORY , SEMICONDUCTOR 
LASERS, COMPOSITE PROPELLANTS, AROMATIC, 
POLYESTERS, AND TECTONICS N66-21862 

ZINC DIFFUSION IN GALLIUM ARSENIDE-PHOSPHIDE 
LASERS AND EFFECTS ON SEMICONDUCTOR JUNCTIONS 
AFCRL— 66— 18 N66-22611 

SEMICONDUCTOR INJECTION LASER FOR CONTINUOUS 
OPERATION AT ROOM TEMPERATURE IN VISIBLE 
WAVtLbNbiti kamGE 

NASA— CR— 74018 N66-23746 

SENSOR 

RING LASER ANGULAR ROTATION SENSOR DESIGNED FOR 
CENTRIFUGE OPERATION 

AB-1272-0028-1 N65-I6131 

LOW FREQUENCY MAGNETIC FIELD SENSOR - PROTON 
MASER ANTENNA DESIGN CONSTRUCTION AND 
PERFORMANCE 

RADC-TR-64-567 N65-3221I 

SEPARATION 

SEPARATION AND FOCUSING OF ATOMIC BEAMS FOR ATOMIC 
HYDROGEN MASERS N65-26679 

SHOCK TUNNEL 

SHOCK TUBE LASER PUMPING - FOUR COMBINATIONS 
OF LASER CRYSTAL AND PUMPING CONFIGURATION 
U-3104 N65-28154 

SHOCK HAVE 

MAGNETIC FIELD PROBE IN ELECTROMAGNETICALLY DRIVEN 
SHOCK TUBE AND COHERENT LIGHT IN IONIZING SHOCK 
WAVE PLASMA DIAGNOSTICS A65-29569 

FAST PHOTOIONIZATION AUREOLE DETECTION AND CLOUD 
OF CONCENTRATED LONG-LIVEO IONIZATION FROM SPARK 
SHOCK WAVE IN LASER BEAM A66-10263 

FAST PHOTOIONIZATION AUREOLE DETECTION AND CLOUD 
OF CONCENTRATED LONG-LIVED IONIZATION FROM SPARK 
SHOCK WAVE IN LASER BEAM A66-13308 

EVOLUTION OF LUMINOUS ZONE OF PLASMA GENERATED BY 
FOCUSING LASER BEAM IN AIR A66-15097 

TEXT ON HIGH SPEED OPTICAL PULSE TECHNOLOGY, 

LASERS AND MEASURING TECHNIQUES, EMPHASIZING 
CAPACITOR DISCHARGE APPLICATION 

A66-22063 

MACH- ZEHNDER LASER INTERFEROMETER AS DIAGNOSTIC 
TOOL IN SHOCK TUBE EXPERIMENTS A66-23352 

PREIONIZATION AND SHOCK WAVE IONIZATION, ALFVEN 

WAVES, LASERS, AND INTERFEROMETER DEVELOPMENT 
NP-15355 N66-13913 

SHOCK HAVE PROPAGATION 

ONSET OF RETONATION, LASER TECHNOLOGY AND HIGH 
REPETITION-HIGH RESOLUTION SCHLIEREN STROBOSCOPIC 
WAVE PHENOMENA RECORDS A66-19200 

SHOT NOISE 

ATOMIC RELAXATION AND FLUCTUATIONS OF LASER 
PHOTONS DETERMINED BY ADDING PROBABILITY 
AMPLITUDES A65-20744 

NOISE BEHAVIOR OF POTENTIAL MINIMUM OF TRAVELING 
WAVE TUBES AND REOUCTION FACTOR FOR SHOT NOISE 

DETERMINED, USING LASERS A65-26936 

SIGNAL DISTORTION 

THERMAL OPTICAL DISTORTION MEASUREMENTS FOR 
NEODYMIUM DOPED GLASS LASER ROD 

MDE— 6236 N66-22A19 

SIGNAL FADING 

STATISTICAL DISTRIBUTION OF ARRIVAL ANGLE, SPOT 
LOCATION, AMPLITUDE, ETC, OF LASER BEAM TRAVERSING 

TURBULENT ATMOSPHERE A65-24931 


SIGNAL MEASUREMENT 

EXPERIMENTAL PROCECURE TO MEASURE PRCBABI LI TY 
DENSITY AMPLITUDE OF ELECTRIC COMPONENT OF LASER 
RADIATION FIELO A65-21070 

EXPERIMENTAL PROCECLRE TO MEASURE PROBABILITY 
DENSITY AMPLITUDE OF ELECTRIC COMPONENT OF LASER 
RADIATION FIELD A65-31235 

STUDY CF PARAMETERS OF HIGH GAIN 2.C26 MICRON 
XENON-HELIUM LASER TO OPTIMIZE POWER OUTPUT 
AND EFFECT OF TUBE DIAMETER ON SMALL SIGNAL GAIN 
WRE— PAD-104 N65-2890I 

MEASURING DEVICE FOR PULSED LASER OUTPUT POWER 
USING BOLOMETER, AMPLIFIER AND OSCILLOSCOPE 

Aeo— I3S8S 

SIGNAL MIXING 

PARAMETER DEPENDENCE OF INTERMEDIATE FREQUENCY 
VOLTAGE INDICATED DURING ESTABLISHMENT OF OPTIMUM 
CONDITIONS FOR OPTICAL RECEIVERS AND MERIT OF 
SUBCARRIER MIXING A66-23960 

SIGNAL NOISE 

NOISE IN GAS LASERS AND LASER DETECTORS, 

AMPLIFIERS AND OSCILLATORS, NOTING HELIUM-NEON 
LASER OSCILLATION A65-31002 

NOISE OUTPUT AND NOISE FACTOR OF OVERLOADED MASER 
AMPLIFIERS STUDIED AS FUNCTION OF SMALL-SIGNAL 
CAIN VS ACTUAL GAIN A65-31032 

SIGNAL PROCESSING 

LASER LIGHT REDISTRIBUTION IN ILLUMINATING OPTICAL 
SIGNAL PROCESSING SYSTEMS NOTING APODIZATION, 
SPATIAL MODES ANC ASPHERIC ELEMENTS 

A66— 14830 

SIGNAL TO NOISE RATIO 

MICROWAVE AMPLIFICATION ACHIEVED IN SILICON DIODE 
EXHIBITING MICROPLASMA-FREE AVALANCHE 
MULTIPLICATION A65-19227 

LASER BEACON FOR DAYLIGHT OPTICAL TRACKING - 
COMPONENTS DESCRIPTION, SIGNAL TO NCISE RATIO, 

AND SIGNAL SENSITIVITY 

NASA— CR— 62616 N65-23285 

LASER COMMUNICATIONS LINK SECURITY AGAINST 
INTERCEPTION, EXAMINING FREQUENCY BANDWIDTH FOR 
MINIMUM SNR A66-16650 

COHERENT INTERFERENCE REJECTION, DISCUSSING NOISE 
AND MODULATOR-LEAKAGE PICKUP REJECTION IN LASER 
COMMUNICATIONS EXPERIMENTS A66-17217 

SIGNAL TRAMSM YSSTIIftl 

SATELLITE REFLECTOR DESIGN FOR LASER BEAM 
KETROREFLECTIGN ANC SATELLITE SIGNAL 
TRANSMISSION CALCULATIONS 

NASA— TM— X— 55 129 N65-18254 

SEARCH VIA LASER RECEIVERS FOR INTERSTELLAR 
COMMUNICATIONS A66-16669 

OSCILLATION, MODULATION AND TRANSMISSION PROBLEMS 
REGARDING LONG DISTANCE ELECTRIC SIGNAL 
COMMUNICATION POSSIBILITIES OF LASERS 

A66-1B359 

TEXT ON HIGH SPEED OPTICAL PULSE TECHNOLOGY, 

LASERS AND MEASURING TECHNIQUES, EMPHASIZING 
CAPACITOR DISCHARGE APPLICATION 

A66— 22063 

SILICA CLASS 

GLASS COMPOSITION EFFECT ON SPECTRAL PROPERTIES OF 
ND-DOPED GLASSES AND SELECTING CNE FOR LASER 
GLASS A6 5— 17635 

STIMULATED EMISSION IN SILICATE GLASS LASER 
CONTAINING NEODYMIUM A65-24189 

FRACTURES IN NEODYMIUM-DOPED ALKALINE SILICATES 
AND BOROS IL ICATES PRODUCED BY LASER BEAM 

A66-14174 
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SILICIDE 


SUBJECT INDEX 


SILICIDE 

PROPAGATION OF ATMOSPHERICS, RADIATIVE 
RECOMBINATION IN LASERS, RADIATION BELT 
SURROUNDING EARTH, EQUATION FOR LAMINAR BOUNDARY 
LAYER PROBLEMS, AND RARE EARTH SILICIDES 

N66-12644 


SILICON 

FIRST ORDER RAMAN SCATTERING MEASUREMENT IN 
SILICON USING 6328-ANGSTROM OUTPUT OF HELIUM-NEON 
LASER A65-26457 

PHONON INTERACTION IN CRYSTALS - TRANSIENTLY 
OPERATED ACOUSTIC MASER, INTERACTION OF PHONONS 
WITH IMPURITIES IN GERMANIUM AND SILICON, AND 
HEAT PULSES IN CRYSTALS 

QTR-7 N65-27746 

SILICON AND SELENIUM DOPING EFFECTS ON GALLIUM 
ARSENIDE LASER CHARACTERISTICS A66-21879 

SILICON CARBIDE 

SEMICONDUCTOR INJECTION LASER FOR CONTINUOUS 
OPERATION AT ROOM TEMPERATURE IN VISIBLE 
WAVELENGTH RANGE 

NASA— CR-740 18 N66-23746 

SILICON CONTROL RECTIFIER /SCR/ 

SILICON CONTROL RECTIFIER LONG PULSE DRIVER FOR 
INJECTION LASERS A65-30330 

SILICON TETRACHLORIDE 

LASER OSCILLATIONS OF SILICON TETRACHLORIDE, 
SILICON TETRAFLUORIDE AND ETHYL SILICATE IN 
GASEOUS DISCHARGE A66-14973 

SIMULATION 

METEOROID SIMULATION USING LASERS 

NASA-TM-X— 53 122 N65-17872 

MICROWAVE ANTENNA SIMULATION AT OPTICAL FREQUENCY, 
USING NEON-HELIUM CONTINUOUS GAS LASER 

A66-22539 

SIMULATOR 

PULSED LASER FOR SIMULATING TANK GUN FIRING FOR 
TRAINING OF TANK GUNNERS 

NAVTRADEVCEN— 1311-1 N65-34674 

SINGLE CRYSTAL 

INDUCED RADIATION AND LASER ACTION OF GALLIUM 
ARSENIDE SINGLE CRYSTAL EXCITED BY LIGHT FROM 
Q-MODULATED RUBY LASER A65-36362 

GROWTH OF BROAD L INEWIDTH RUBY SINGLE CRYSTALS 
FROM FLUX AND ADDITION OF GALLIUM FOR HIGH 
OPTICAL LASERS 

R— 11— 454 N65-28525 

GROWTH OF HIGH OPTICAL QUALITY LANTHANUM-ALUMINUM 
OXIDE SINGLE CRYSTAL BY CZOCHRALSKI METHOD - 
DEFENDER PROJECT 

SRCR-65-4 N65-34084 

SIGNAL VELOCITY OF MASERS, AND MICROWAVE PHONON 
ATTENUATION AND PULSED HEAT RADIATION IN SINGLE 
CRYSTAL SEMICONDUCTORS 

REPT.-8 N65-36734 

PREPARATION OF SINGLE CRYSTALS OF DOUBLE 
MOLYBDATES OF NA AND LA /OR OTHER RARE EARTH 
ELEMENTS/ DOPED WITH ND, TB OR PR FOR LASER 
APPLICATION A66-13478 

SPECTRAL ANALYSIS OF OUTPUT FROM SINGLE CRYSTAL 
SEMICONDUCTOR GENERATOR EXCITED BY ELECTRON 
BEAM - LASERS 

FTD-TT- 65-555/ 162 £4 N66-12624 

GROWTH OF CUBIC PEROVSKITE CRYSTALS AS SYMMETRIC 
HOSTS FOR LASER DOPANT IONS 

SRCR-65-9 N66-16824 

VAPOR PHASE GROWTH OF RUBY SINGLE CRYSTALS FOR 
LASER APPLICATIONS 

AD-629154 N66-23875 

SODIUM VAPOR 

SODIUM-MERCURY METAL VAPOR LASER 


SP/PH/65-15 N65-33995 

SOLAR ACTIVITY 

COMBUSTION INSTABILITY, BALL LIGHTNING, SOLAR 
ACTIVITY, NOCTILUCENT CLOUDS, INTERSTELLAR 
COMMUNICATIONS, NEOCYMIUM LASER, AND HYDROFOILS 

N65-34075 


SOLAR COLLECTOR 

DYSPROSIUM COPED CALCIUM FLUORIDE DOPED LASER, 
USING SOLAR RADIATION FOR EXCITATION AND OPERATING 
AT 77 DEGREES K A65-36361 

SOLAR FLARE 

FOREIGN SCIENCE BULLETIN - GIANT RADIO TELESCOPE 
RAMAN SCATTERING LASERS - FORECASTING SOLAR 
FLARES - MAN-IN-SPACE - EPITAXIAL GROWTH OF 
ALUMINUM NITRIDE THIN ULMS - TECHNOLOGY 

N6 5- 30979 

GIANT RADIO TELESCOPE TO DETECT EXTRATERRESTRIAL 
RADIATION, RAMAN SCATTERING LASERS; FORECASTING 
SOLAR FLARES FOR MANNED SPACE FLIGHT, VOSKHOD 
II LIFE SUPPORT, AND ALUMINUM NITRIDE FILMS 

N65-32675 


SOLAR FLUX 

RESEARCH IN CHINESE PEOPLES REPUBLIC - SOLAR 
FLUX, GAS DISCHARGE TUBE, NEODYMIUM LASER, 
GEOLOGICAL MECHANICS, MICROCRYSTALLINE GLASS, 
LOCATING OF THUNDER, AND PURIFICATION WITH 
DISTILLATION METHODS 

JPRS-33759 N66-16806 

SOLAR POWER SOURCE 

SUN-POWERED LASER TRANSMITTER DEVELOPMENT - RUBY, 
NEODYMIUM-DOPED GLASS, AND NEODYMIUM-DOPED 
CALCIUM TUNGSTATE LASER MATERIALS 

IER-1 N65-2990 1 

SOLAR RAOIATION 

LECTURE MANUSCRIPTS ON HIGH ALTITUDE EXPLOSIONS, 
BIOLOGICAL EXPLORATION OF MARS, MASERS AND 
LASERS, PLANETARY ATMOSPHERES, RELATIVITY 
THEORY, ELEMENT ABUNDANCE, ANO SOLAR PARTICLES 

N65-31360 

LASER RADAR AS INSTRUMENT TO OBTAIN OPERATIONAL 
METEOROLOGICAL INFORMATION A66-21067 

SOLID STATE 

GAS LASER OSCILLATOR AND SOLID STATE CHELATE LASER 

RADC-TDR-64-442 N65-16013 

SOLID STATE AND MASER TECHNIQUES - BREADBOARD 
EVALUATION, MEASUREMENTS OF LOW-TEMPERATURE 
SEMICONDUCTOR, ANC SUPERCONDUCTING THIN FILM 
TUNNELING EFFECTS 

RADC-T DR-64-480 N65-16017 

SOLID STATE LASER AMPLIFIER STRUCTURES 

CPR-8 N66-12048 

SOLID STATE DEVICE 

SOLID STATE MICROWAVE MASER ACTION AT 77.4 DEGREES 
K WITH BROADBANCING TECHNIQUE APPLIED TO INCREASE 
GAIN-BANDWIDTH PRODUCT, EXAMINING RUBY MATERIAL 
AND HIGH Q MICROWAVE CAVITIES A65-23155 

DEVICES OBTAINING INFORMATION FROM MODULATED LASER 

BEAMS INCLUDING PHOTOEM I SSI VE DETECTORS AND SOLIO 
STATE PHOTODETECTORS A65-23964 

NINETEENTH ANNUAL CCNVENTION OF ARMED FORCES 
COMMUNICATIONS AND ELECTRONICS ASSOCIATION CN 
LASER TECHNOLOGY AND APPLICATION AT FORT 
MONMOUTH, NEW JERSEY IN JUNE 1965 

A65-31879 

LASER CONFIGURATIONS, PERFORMANCE FEATURES AND 
LIMITATIONS DISCUSSING HE- NE, ION ANO SOLID 
STATE LASERS A65-31881 

SOLID STATE DEVICE, LASER, MATERIALS, BAND 
STRUCTURE AND SPECTROSCOPY OF SOLIDS, AND 
MAGNETISM AND RESGNANCE RESEARCH 

ESD-TDR-64-560 N65-16944 

SOLID STATE LASER ANC PHASE SHIFTER DESIGN FOR 
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SUBJECT INDEX 


SOLID STATE LASER 


COHERENT OPTICAL RAOAR 

AB— 1272— 0016—2 N65-17148 

LASER, MATERIALS, AND SOLIO STATE RESEARCH, BAND 
STRUCTURE AND SOLIDS SPECTROGRAPHY, AND 
MAGNETISM AND RESONANCE 

ESO— TOR— 64— 349 N65-19816 

SOLID STATE RESEARCH REPORT INCLUDING SOLID STATE 
DEVICES, LASERS, MATERIALS, BAND STRUCTURE, 
MAGNETISM AND RESONANCE, AND SPECTROSCOPY OF 
SOLIDS 

ESD-TDR-65-31 N65-25537 

SOLID-STATF AND TRAVELING- WAVE MASER TECHNIQUES 
RA DC -TR— 65-30 no5-33397 

THEORETICAL EXPLANATION FOR HIGHLY DIRECTIONAL 
OFF AXIAL RADIATION FROM SOLID STATE OPTICAL 
MASERS OF CIRCULAR CROSS SECTION 

TR— 2 N65-34713 

LASER DIGITAL DEVICES, EXAMINING QUENCHING OF GAIN 
AND OPTICAL ABSORPTION A66-14826 

GAIN BANDWIDTH AND STABILITY OF SOLID STATE 
MULTICAVITY MASERS A66-22765 

SOLID STATE DEVICES, LASERS, AND MATERIALS SCIENCE 

ABSTRACTS - ANNOTATED BIBLIOGRAPHY 

ESD-TDR— 65-318 N66-16745 

SOLID STATE LASER 

HIGH SYMMETRY OSCILLATIONS IN CONTINUOUS WATER 
COOLED SOLID STATE LASERS, SHOWING RELATION TO 
EXCITATION CONDITIONS A65-14185 

CRYSTAL GROWTH AND PREPARATION OF POTENTIAL LASER 
MATERIAL CONTAINING RARE EARTH IONS AS DOPANTS 

A65-17042 

NEODYMIUM DOPED CALCIUM TUNGSTATE ROOM TEMPERATURE 
AMPLIFIER AND C W-LASER OSCILLATOR 

A65-18873 

PHENOMENOLOGICAL TREATMENT OF SATURATION EFFECTS 
IN SOLID STATE LASER AMPLIFIERS 

A6 5-18887 

LASER ACTION THEORY IN CRYSTALLINE OPTICAL SOLIO, 
DISCUSSING PROMISING MATERIALS AND MULTIPHONON 
PROCESSES IMPORTANCE IN LINE WIDTH AND TRANSITION 
PROBABILITIES A65- 19997 

OSCILLATORY BEHAVIOR OF NEODYMIUM DOPED CALCIUM 
TUNGSTATE SOLID STATE LASERS WITH CW EMISSION 
BASED ON RATE EQUATIONS A65-19998 

SEMICONDUCTOR PULSE MASER BASED ON THEORY OF 
EXISTENCE OF ELECTRODIPOLE TRANSITIONS WITH SPIN 
ORIENTATION SHIFTS A65-20909 

SOLID STATE LASERS WITH EMPHASIS ON PUMPING 
MECHANISMS, SEMICONDUCTOR DEVICES AND IMPURITY- 
MATRIX SYSTEMS A65-24007 

AUTOMODULATION OF EMISSION FROM SOLID STATE LASER 

A65-24809 

MIRROR HOLDER WITH DEFORMABLE HINGES GIVING 
CONSTANT HINGE LINES AT RIGHT ANGLES FOR GASEOUS 
AND SOLID STATE LASERS USE A65-28590 

RELAXATION OSCILLATIONS IN FOUR-LEVEL SOLID STATE 
LASER STUDIED VIA DIFFERENTIAL EQUATIONS, 
CALCULATING SHAPE AND ENVELOPE OF OSCILLATION 

A65-30574 

Q-SWITCHING APPLIED TO SLOW SWITCHING AND PULSE 
SHAPING FOR SOLID STATE LASERS 

AIAA PAPER 65-343 A65-30797 

TEMPERATURE RISE AT GA AS LASER JUNCTION FOR 
VARIOUS PULSE CURRENTS AND BASE TEMPERATURES 

A65-31732 

MASTER EQUATION FOR COMPLETE STATISTICAL OPERATOR 
OF SOLID STATE LASER ACCORDING TC CUANTUM 
MECHANICS A65-31773 


ELECTRON PARAMAGNETIC RESONANCE THEORETICAL 
ASPECTS AND APPLICATION TO ATOMIC NUCLEI 
POLARIZATION, INCREASED SPECTROMETER RESOLUTION 
AND SOLID STATE MASERS A65- 32773 

SYNCHRONIZED GENERATION OF RADIATION BY ALL 
SEMICONDUCTOR ELEMENTS OF LASER SYSTEM WITH 
RADIATIVE MIRRORS CAUSED BY DIFFRACTION OF 
ELECTROMAGNETIC FIELD A65-35279 

GALLIUM ARSENIDE LUMINESCENT DIODES WITH 
TRIANGULAR RESONATOR PRODUCING COHERENT EMISSION 
AT HIGH DENSITY CURRENT A65-36787 

ELECTRO-OPTICAL SHUTTER FOR Q-FACTOR MODULATION 
IN NEODYMIUM hi ass LASER A65-36826 

GAIN COEFFICIENTS ANC MEASUREMENTS IN LASER 

AMPLIFIER, AND SOLID STATE LASER MATERIALS 

CR-6 N65-14465 

SOLID STATE DEVICE, LASER, MATERIALS, BAND 
STRUCTURE AND SPECTROSCOPY OF SOLIDS, AND 
MAGNETISM AND RESONANCE RESEARCH 

ESC— T DR-64- 560 N65-16944 

SOLID STATE LASER AND PHASE SHIFTER DESIGN FOR 
COHERENT OPTICAL RADAR 

AB— 1272— 00 16-2 N65-17148 

LASER, MATERIALS, AND SOLID STATE RESEARCH, BAND 
STRUCTURE AND SOLIDS SPECTROGRAPHY, AND 
MAGNETISM ANC RESONANCE 

ESD-TDR— 64— 349 N65-19816 

SPECTRAL AND TRANSIENT CHARACTERISTICS OF SOLID 
STATE AND SEMICONDUCTOR LASERS, AND NONLINEAR 
INTERACTION OF COHERENT LIGHTWAVES DUE TO RAMAN 
EFFECT 

S— 702 N6 5— 21558 

PLANAR, CONFOCAL, AND SOLID STATE LASERS 

N65-25126 

SOLID STATE RESEARCH REPORT INCLUDING SOLID STATE 
DEVICES, LASERS, MATERIALS, BAND STRUCTURE, 
MAGNETISM AND RESONANCE, AND SPECTROSCOPY OF 
SOLIDS 

ESD-TDR-65-31 N65-25537 

COMPACT SOLID STATE CESIUM LASER BEAM FREQUENCY 
STANDARD FOR PRECISION CLOCKS N65-26681 

STATISTICAL CHARACTERISTICS OF AUTOMODULATION OF 
SOLID LASER RADIATION N65-27234 

GENERATION OF LIGHT USING SEMICONDUCTOR QUANTUM 
GENERATORS - SOLID STATE LASERS 

FTD— TT-65-337/ 1£4 N65-32851 

SOLID STATE LASERS, ACOUSTICS, AND REGENERATION OF 
MUSCLE TISSUE - TRANSLATIONS OF CHINESE 
PEOPLES REPUBLIC ARTICLES ON SCIENCE AND 
TECHNOLOGY 

JPRS-31817 N65— 36115 

SOLID STATE LASERS - PROBLEMS OF CONTINUOUS 
STIMULATED EMISSION IN SOLIDS, MATERIALS, LIGHT 
SOURCES, COOLING, AND APPLICATIONS 

N6 5-36116 

SEMICONCUCTOR-BASEC PULSE GENERATOR FOR LASER 
EXCITATION A66-11042 

TWO- ANC THREE-STEP LASER CASCADES DETECTED 
EXPERIMENTALLY IN HELIUM-NEON MIXTURES, ANALYZING 
TWO-STEP CASCADE STARTING WITH DENSITY MATRIX 
FORMULATION A66-11477 

HIGH POWER RELAXATION OSCILLATION IN MULTILEVEL 
SOLID STATE RUBY MASER DUE TO MAGNETIC FIELD 
MODULATION A66-13327 

ELECTRC-CPT ICAL SHUTTER FOR Q-FACTCR MODULATION 
IN NEODYMIUM GLASS LASER A66-13431 

APPLICATION, PROBLEMS AND STATE OF LOW NOISE 
AMPLIFIERS AND TRAVELING WAVE TUBES, MASER AND 
ADLER TUBES GAIN IN RADAR SYSTEMS 
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SOLID STATE PHYSICS 


SUBJECT INDEX 


A66-14123 

REGULAR PERIODIC SPIKING IN OUTPUT OF PULSED 
NEODYMIUM DOPED BORATE GLASS LASER AT PUMPING 
LEVELS SLIGHTLY ABOVE THRESHOLD 

A66-16672 

DERIVATION OF TWO EQUATIONS FOR ELECTROMAGNETIC 
FIELD AND POPULATION INVERSION IN SOLID STATE 
LASER A66-16773 

SOLID STATE LASER SYSTEM, DESCRIBING QUANTUM 
MECHANICAL TREATMENT OF SELF-SUSTAINED OSCILLATION 

FOR ONE MODE A66-17817 

APPARATUS FOR FLUORIDATION OF HYDROXYL AND OXYGEN 
CONTAMINATED FLUORIDE COMPOUNDS, OBTAINING 
OPTICALLY CLEAR CRYSTALS WITH NO TYNDALL 
SCATTERING FOR LASER APPLICATION 

A66-18488 

GALLIUM ARSENIDE LUMINESCENT DIODES WITH 
TRIANGULAR RESONATOR PRODUCING COHERENT EMISSION 
AT HIGH DENSITY CURRENT A66-19195 

SOLID STATE LASER OUTPUT EXHIBITING REGULAR AND 
IRREGULAR SPIKES ANALYZED THROUGH RELAXATION 
OSCILLATIONS AND CLASSICAL PHYSICS 

A66-20568 

SEMICONDUCTOR-BASED PULSE GENERATOR FOR LASER 
EXCITATION A66-23289 

MODULATING OUTPUT OF SOLID-STATE LASERS 
0-920259-12 N66-12814 

MATERIAL TESTING FOR GAS LASER OSCILLATOR AND 
SOLID STATE CHELATE LASER - OPTICAL RADARS 
RADC-TR— 64-526 N66-12838 

SOLID STATE OPTICAL MASER RESEARCH - YTTRIUM- 
ALUMINUM-GARNET NEOOYMIUM LASER OSCILLATOR AS 
REGENERATIVE NOISE AMPLIFIER - AMPLITUDE 
FLUCTUATIONS 

QR-7 N66-1427 2 

PULSED YTTRIUM-ALUMINUM GARNET NEODYMIUM LASER 
DEVICE - SOL 1 0 STATE LASER DEVICE 

QPR— 9 N66-14725 

GALLIUM ARSENIDE LASER DIODES WITH HIGH OUTPUT 
COHERENT BEAM FOR COMMUNICATIONS SYSTEMS 
ECOM-2629 N66-2I293 

SOLID STATE PHYSICS 

SOLID STATE PHYSICS - LASERS, SPECTROSCOPY OF 
SOL I OS, MAGNETISM, AND RESONANCE 

ESD—TDR— 64-561 N65-19317 

PHYSICAL ELECTRONICS, SOLID STATE PHYSICS, LIQUID 
STATE PHYSICS, INFORMATION SCIENCES, AND LASER 
AND COMMUNICATION THEORY 

LMSC— 6— 75-65— 10 N65-25125 

ACOUSTIC WAVE AMPLIFICATION, OPTICAL MASERS, 
TUNABLE LASERS, ELECTRON-PROTON INTERACTIONS, 
SEMICONDUCTORS, GEOMETRIC OPTICS, AND SOLID 
STATE PLASMA STUDIES 

ML-1351 N65-34887 

OPTICAL MASER AS POWER SOURCE FOR NARROW BAND 

ELECTROMAGNETIC RADIATION THROUGH STIMULATED 
RAMAN SCATTERING - SOLID STATE PHYSICS 
REPT. -1935-6 N66-10581 

SOLID STATE PHYSICS, SEMI CONDUCTDR DEVICES, LASER 
RESEARCH, AND MATERIALS 

ESD-TDR-65-71 N66-15609 

INVESTIGATIONS IN ASTRONOMY, SOL ID STATE PHYSICS, 

OPTICAL MASERS, ATOMIC PHYSICS, AND RADIOACTIVE 
ATOMS FOR ELECTROMAGNETIC APPLICATIONS 
NASA-CR-70391 N66-17320 

SOUND VELOCITY 

STIMULATED BRILLOUIN AND RAMAN SCATTERING IN 
GASES, DISCUSSING SOUND VELOCITY CALCULATION FROM 
FREQUENCY SHIFT AND ARGON, HYDROGEN AND NITROGEN 

A66-13981 


SOUNO NAVE 

BRILLOUIN SCATTERING IN LIQUIDS EXAMINING 
VELOCITY, FREQUENCY ANO LIFETIME OF THERMALLY 
EXCITED HYPERSONIC SOUND WAVES, USING LASER LIGHT 
SOURCES A66-12422 

MICROWAVE RADIATION RESEARCH - ACOUSTIC WAVE 
AMPLIFICATION, OPTICAL MASERS, SEMICONDUCTOR 
OSCILLATIONS, RAMAN SCATTERING, FERROMAGNETIC 
BULK INSTABILITIES, ANO NONUNIFORM PLASMAS 
ML- 14 10 N66-22741 

SPACE COMMUNICATION 

OPTICAL COMMUN I CAT I CN IN SPACE USING LASERS, 
EMPHASIZING NATURAL LIMITATIONS, E.G., ATMOSPHERIC 
ABSORPTION A65-21077 

IMPROVEMENTS NEEDED IN LASER TECHNOLOGY BEFORE 
OPTICAL COMMUNICATION CAN REPLACE UHF BECAUSE OF 
LIMITED RELIABILITY OF MICROBEAM OPTICAL LINK 

A65-23196 

SYSTEMS ANALYSIS OF LASERS VS MICROWAVES FOR 
MARS-TO- EARTH COMMUNICATIONS IN 1970 

A65-28248 

ACQUISITION, TRACKING AND BEAM POINTING FOR 
GPTICAL COMMUNICATION IN SPACE 

A I AA PAPER 64-420 A65-33536 

MEASUREMENTS AND LIMITATIONS OF ATMOSPHERIC 
EFFECTS ON LASER PROPAGATION FOR SPACE 
COMMUNICATION 

NASA-CR-67382 N65-35846 

SPACE-TO-SPACE AND E ARTH-TO-SPACE COMMUNICATION 
SYSTEMS USING LASER SOURCES 

RADC— TCR-64-289 N66-22582 

SPACE EXPLORATION 

N ASA PROGRAM OF ADVANCED SPACE RESEARCH AND 
TECHNOLOGY - PLANETARY EXPLORATION, ENERGY 
CONVERSION, MATERIALS SCIENCE, AND LASERS 

N66-12404 


SPACE RADIATION 

GIANT RADIO TELESCOPE TO DETECT EXTRATERRESTRIAL 
RADIATION, RAMAN SCATTERING LASERS, FORECASTING 
SOLAR FLARES FOR MANNED SPACE FLIGHT, VOSKHOD 
II LIFE SUPPORT, ANC ALUMINUM NITRIDE FILMS 

N65-32675 


SPACE SURVEILLANCE SYSTEM 

HIGH POWER LASER AMPLIFIER FOR OPTICAL RADAR 

TRANSMITTER - SPACE SURVEILLANCE SYSTEM 

EOS— 5550— Q-l N66-12355 

SPACE SYSTEMS ENGINEERING 

CHARACTERISTICS, ANO LIMITATIONS OF LASERS FOR 
APPLICATION IN MILITARY AND SPACE SYSTEMS - 
CRYSTAL, GLASS, GAS, LIQUID, SEMICONDUCTOR, AND 
QUASI-LASERS 

LMSC-7042 17 N65-26625 

SPACECRAFT COMMUNICATION 

LASER BEAM COMMUNICATION BETWEEN DEEP-SPACE 
VEHICLE AND EARTH TRACKING STATION - CLOSED LOOP 
SYSTEM AND LEAD ANGLE COMPUTATIONS FOR TARGET 
MOTION COMPENSATION 

NAS A— CR— 60699 N65-16811 

SPACE-TO-SPACE ANC EARTH-TO-SPACE COMMUNICATION 
SYSTEMS USING LASER SOURCES 

RADC— TDR-64-289 N66-22582 

SPACECRAFT COMMUNICATIONS SYSTEM 

ACQUISITION AND REACQUISITION IN SPACECRAFT- 
SPACECRAFT AND SPACECRAFT-TO- EARTH COMMUNICATIONS 
USING LASER SYSTEMS A65-28249 

SPACE COMMUNICATION REQUIREMENTS USING LASERS AND 
MICROWAVES IN MANNEC MARS FLIGHTS 

AIAA PAPER 65-324 A65-30519 

SPACECRAFT GUIDANCE 

ACCURATE LOCATION OF OBJECT IN SPACE AND TIME AND 
CORRECTION OF MOVEMENTS BY USE OF QUANTUM 
ELECTRODYNAMICS A65-25036 
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SPECTRAL LINE NIOTH 


SPALL INC 

LIFE SUPPORT SYSTEM* FLUID AMPLIFICATION* 

SPALLING* COMMUNICATIONS SATELLITE, MICROWAVE 
APPARATUS, HIGH STRENGTH STEEL, TRACERS, LASERS, 
ATMOSPHERIC TURBULENCE, AND RESONANCE 
AD-611432 N65-22732 

SPARK DISCHARGE 

SPARK DISCHARGE OBSERVATIONS DURING FOCUSING OF 
PULSED RUBY LASER OUTPUT A65-14131 

SPARK DISCHARGE OBSERVATIONS DURING FOCUSING OF 
PULSED RUBY LASER OUTPUT A65-2495I 

SPARK DISCHARGE IN AIR INDUCED RV FOCUSING LASER 
RADIATION, DETERMINING TEMPERATURE OF PLASMA 
PRODUCED NEAR FOCUS A65-31705 

SPARK DISCHARGE IN AIR INDUCED BY FOCUSING LASER 
RADIATION, DETERMINING TEMPERATURE OF PLASMA 
PRODUCED NEAR FOCUS A66- 19959 

TEXT ON HIGH SPEED OPTICAL PULSE TECHNOLOGY, 

LASERS AND MEASURING TECHNIQUES, EMPHASIZING 
CAPACITOR DISCHARGE APPLICATION 

A66-22063 

SPARK GAP 

LASERS AS TRIGGERING MECHANISM FOR SPARK GAPS, 
NOTING DELAY TIME BETWEEN PULSE ARRIVAL ANO 
CURRENT FLOW A66- 13247 

SPATIAL DISTRIBUTION 

SPATIAL DISTRIBUTION OF ELECTRICAL FIELD OBTAINED 
BY FOCUSING RAOIATION OF RUBY LASER 

A66-10250 

SPATIAL DISTRIBUTION OF HOLLOW-CONE SHAPED 
EMISSION OF MODES WHICH ARE TOTALLY REFLECTED IN 
NEODYMIUM-GLASS LASERS A66-14291 

SPATIAL FILTERING 

LASER DEFLECTION AND SCANNING BY MEANS OF 
MULTIMODE CAVITIES WITH DYNAMIC SPATIAL FILTERS 

A66-14829 

LASER LIGHT REDISTRIBUTION IN ILLUMINATING OPTICAL 
SIGNAL PROCESSING SYSTEMS NOTING APODIZATIQN, 
SPATIAL MODES AND ASPHERIC ELEMENTS 

A66— 14830 

SPECTRAL ANALYSIS 

GLASS COMPOSITION EFFECT ON SPECTRAL PROPERTIES OF 
ND-DOPED GLASSES AND SELECTING ONE FOR LASER 
GLASS A65— 17635 

OPTICAL ANALOG COMPUTER TRANSPOSING VARIABLE 
INPUTS INTO SPATIAL DIMENSIONS, USING LASER AS 
LIGHT SOURCE FOR ANTENNA MODELING AND SPECTRUM 
ANALYSIS A65-33770 

GROWTH OF NEW CRYSTAL MATERIALS FOR LASERS - 
SPECTRAL ANALYSIS USING FLAME FUSICN, 

CZOCHRALSKI, FLUX, AND VAPOR TECHNIQUES 
M7861 N6 5-19354 

THRESHOLD PARAMETERS AND SPECTRAL COMPOSITION OF 
RADIATION OF NEODYMIUM-GLASS LASER IN DISPERSION 
RESONATOR A66-19669 

THRESHOLD PARAMETERS AND SPECTRAL COMPOSITION OF 
RADIATION OF NEODYMIUM-GLASS LASER IN DISPERSION 
RESONATOR A66-21836 

SPECTRAL ANALYSIS OF OUTPUT FROM SINGLE CRYSTAL 
SEMICONDUCTOR GENERATOR EXCITED BY ELECTRON 
BEAM - LASERS 

FTD-TT— 65-555/1C2G4 N66-12624 

SPECTRAL EMISSION 

SHIFT OF EMISSION SPECTRUM IN PULSED GA AS LASER, 
NOTING WAVEFORM CHARACTERISTICS 

A66- 14974 


SPECTRAL EMISSION CHARACTERISTICS OF LASER 
COHERENT OSCILLATOR N66-16742 

SPECTRAL ENERGY DISTRIBUTION 

LIGHT INTENSITY DISTRIBUTION INSIDE CYLINDRICAL 
REFLECTING CAVITY USING RUBY LASER ROD AND 
ANALYSIS OF INTERDEPENDENCE OF THRESHOLD, FILAMENT 
POSITION AND EFFICIENCY A65-22624 

SPECTRAL LINE 

SPECTRAL LINE SHAPE FOR FABRY- PEROT MASER USING 
VARIOUS OSCILLATION MODES A65-14113 

RUBY LASER POWER DEPENDENCE ON FREQUENCY SPLITTING 
CF TWO COMPONENTS OF R1 DOUBLET AT 77 DEGREES K 

A65-17654 

EMISSION AND ABSORPTION PROFILES FOR RUBY R SUB 1 
LINES SHOW ABSENCE OF SIGNIFICANT STOKES SHIFT 

A65— 17664 

DATA ON LASER MATERIALS REFERENCED TO MAY 1964 
INCLUDING LASER EMISSION LINES AND LASER 
PERFORMANCE PARAMETERS A65-22616 

SPECTRAL LINE SHAPE FOR FABRY- PEROT MASER USING 
VARIOUS OSCILLATION MODES A65-24933 

NINE ADDITIONAL LASER LINES IN PULSED XENON 
DISCHARGE UNDER CONDITIONS THAT DO NOT PRODUCE 
PREVIOUSLY OBSERVED LINES A65-26953 

GAS CONSTITUTION OF HELIUM-NEON LASER DISCHARGE 
ANALYZED, CONSIDERING SPECTRUM LINE RELATIVE 
INTENSITIES IN LIGHT EMITTED FROM DISCHARGE TUBE 

A65-30333 

SPECTRAL PROPERTIES OF HELIUM-NEON TRAVELING WAVE 
LASER, EXAMINING QUESTION OF MODE DECOUPLING 

A6 5-31306 

DISPERSION OF 1.15 MICRON HE- NE LASER LINE 
RESULTING FROM NEON ABSORPTION TRANSITION 

A65— 31762 

SPECTRAL PROPERTIES OF HELIUM-NEON TRAVELING WAVE 
LASER, EXAMINING QUESTION OF MODE DECOUPLING 

A65— 33352 

TIME RESOLVED SPECTROSCOPY OF MERCURY-HELIUM 
DISCHARGE AND 6150 ANGSTROM LASER OSCILLATION, 
EXAMINING METASTABLE ATOM STATE 

A65— 33518 

LINE NARROWING OF NEODYMIUM GLASS LASER WITH 
REFLECTION A66-17291 

LASER ACTION ON ROTATIONAL LINE IN CARBON DIOXIDE 
ANO NITROUS OXIDE VIBRATIONAL SPECTRA IN BOTH P 
AND R BRANCHES UP TO J VALUES OF OVER 50 

A66— 23357 

SPECTRAL LINE WIDTH 

BRILLOUIN SCATTERING IN LIQUIDS EXCITED BY HE- NE 
MASER AND OBSERVED BY FABRY- PEROT 
INTERFEROMETER, NOTING ACOUSTIC WAVE VELOCITY AND 
LINE BROAOENING A65-15699 

LASER ACTION THEORY IN CRYSTALLINE OPTICAL SOLID, 
DISCUSSING PROMISING MATERIALS AND MULTIPHONON 
PROCESSES IMPORTANCE IN LINE WIDTH AND TRANSITION 
PROBABILITIES A65-19997 

ATOMIC AND MOLECULAR FLUORESCENCE EXCITED BY 
PHOTODISSOCIATION, DISCUSSING LINE STRENGTH AND 
DOPPLER WIDTH A65-20073 

SPECTRAL LINE WIDTH NARROWING OF PULSED TRAVELING 
WAVE RUBY LASER OUTPUT 

AD-610865 N65-22139 

HEAVY WATER USED AS LIQUID LASER SOLVENT FOR HIGH 
RADIANCE LIQUID LASER SYSTEMS AND RESEARCH IN 
OUTPUT BEAM DIVERGENCE, SPECTRAL NARROWING, AND 
THRESHOLDS FOR LASER ACTION 

AD-610714 N65-27886 


LUMINESCENCE IN RARE EARTH DOPED II-VI COMPOUNDS 
AND SPECTRAL EMISSION CHARACTERISTICS OF LASER 
OSCILLATORS 

ML— 1346 N66-16740 


WIDTH OF DECAY QUANTA IN GAS LASERS DEPENDS ON 
ENERGIES AND LIFETIMES OF ATOMIC LEVELS INVOLVED 
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SPECTROGRAPH 
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IN STIMULATED TRANSITIONS AND NONLINEAR RESPONSE 
OF ATOMS A66-I2303 

SPECTRAL LINE WIDTH NARROWING IN TRAVELING WAVE 
RUBY LASER CAVITY EMISSION N66-16658 

SPECTROGRAPH 

USE OF LASER BEAM IN SP EC TROGRAPH IC ANALYSIS - 
NORMAL LASER AND GIANT SPIKE LASER 

AFCRL— 65-586 N66-12799 

SPECTROGRAPHY 

LASER, MATERIALS, AND SOLID STATE RESEARCH, BAND 
STRUCTURE AND SOLIDS SPECTROGRAPHY, AND 
MAGNETISM AND RESONANCE 

ESD-T DR-64- 349 N65-19816 

SPECTROMETER 

SPECTROMETER FOR LASER OSCILLATION FREQUENCIES AND 

MODES ANALYSIS A65-29430 

ELECTRON PARAMAGNETIC RESONANCE THEORETICAL 
ASPECTS AND APPLICATION TO ATOMIC NUCLEI 
POLARIZATION, INCREASED SPECTROMETER RESOLUTION 
AND SOLID STATE MASERS A65-32773 

PULSE EXCITATION OF VOLUME OF GAS TO COHERENTLY 
RADIATING STATE APPLIED TO BEAM MASER SPECTROMETER 

A66-2373I 

SPECTROMETRY 

CONFERENCE ON CHEMICAL LASERS, UNIVERSITY OF 
CALIFORNIA AT LA JOLLA IN SEPTEMBER 1964 

A65-20059 

NEODYMIUM GLASS LASERS AND GENERATION OF HOLE 
BURNING SPECTRAL FLUXES 

AD-464366 N65-31836 

SPECTROSCOPY 

LASER APPLICATION IN CHEMICAL COMPOSITION ANALYSIS 
OF MATERIAL BY SPECTROSCOPIC TECHNIQUE, 

CONSIDERING ORGANIC SUBSTANCE AND PLASMA 

A65-20004 

ABSORPTION DATA FOR METHANE AND ETHANE, USING HE- 

NE TUNED LASER SPECTROSCOPY A65-20064 

COLLISION AND POWER BROADENING EFFECTS IN TUNED- 
LASER ABSORPTION SPECTROSCOPY, USING TIME 
DEPENDENT PERTURBATION THEORY A65-20065 

PROBABILITIES OF SPONTANEOUS TRANSITIONS M TO J 
AND N TO K CALCULATED WITH GAS LASER 

A65-2I811 

PROBABILITIES OF SPONTANEOUS TRANSITIONS M TO J 
AND N TO K CALCULATED WITH GAS LASER 

A65-24863 

LASER APPLICATION IN MEDICINE, MANUFACTURING, 
SPECTROSCOPY, OPTICS AND COMMUNICATIONS 

A65-31882 

OPTICAL MASER APPLIED TO BRILLOUIN SCATTERING 
SPECTROSCOPY 

PR-3 N6 5-13790 

RESEARCH REPORTS ON CODER COMPONENTS, PCLYMERS , 
SPECTROSCOPY, LASERS, ELECTROCHEMISTRY, 
TRANSMISSION LINES, AND SEMICONDUCTOR PHYSICS 
NAVWEP S— 8 150 N65-15565 

MICROWAVE PROBLEMS IN ACOUSTIC WAVE INTERACTIONS, 
TRANSVERSE WAVE ELECTRON BEAM, OPTICAL 
SPECTROSCOPY OF LASER MATERIALS, AND NONLINEAR 
QUANTUM STUDIES 

ML-1243 N65-15605 

SOLID STATE PHYSICS - LASERS, SPECTROSCOPY OF 
SOLIDS, MAGNETISM, AND RESONANCE 

ESD— TDR-64-56 1 N65-19317 


N AS A-CR— 57334 N65-19752 

LASERS AND LASER SPECTROSCOPY - LIGHT MODULATION 
AND DEMODULATION METHOOS, LASER TRANSITIONS, 

RAMAN EFFECT INITIATION, AND NONLINEAR OPTICAL 
PHENOMENA 

TR-A-34 N65-19791 

RUBY LASER MODULATION AT ATOMIC LEVEL - FREQUENCY 
SHIFT MEASUREMENT OF LASER EMISSION UNDER 
INHOMOGENEOUS MAGNETIC FIELD BY SPECTROSCOPY 
NASA-CR-57464 N65-19863 

SOLID STATE RESEARCH REPORT INCLUDING SOLID STATE 
DEVICES, LASERS, MATERIALS, BAND STRUCTURE, 
MAGNETISM AND RESONANCE, AND SPECTROSCOPY OF 
SOLIDS 

ESD-TDR— 65-31 N65-25537 

RESEARCH IN FERROMAGNETISM, POLYMER CHEMISTRY, 
LASERS, SEMICONDUCTORS, AND SOLID STATE 
SPECTROSCOPY 

NAVWEPS-8226 N65-26765 

EXCITED STATE SPECTROSCOPY USING RUBY LASER ANC 

LOCALIZED E XC I TONS IN ALKALI HALIDES 

AD-619198 N65-3 5423 

EMISSION SPECTROSCOPY AND COORD INA T IDN CHEMISTRY 
GF EUROPIUM CHELATE SOLUTIONS - CHELATE LASERS 
INVESTIGATED FOR EVALUATING POTENTIALITIES CF 
LIQUID LASERS 

TR— 65-052— 1 1 N66-14177 

GROWTH AND ANNEALING CF OPTICAL MASER CRYSTALS AND 
SPECTROSCOPIC EVALUATION OF NEODYMIUM-DOPED 
GLASSES 

PE-TR-8 I 10 N66-17007 

SPHERICAL HARMONICS 

SPIKING BEHAVIOR OF MULTIMODE RUBY LASER IN 
SPHERICAL RESONATOR, INTERPRETING NEAR-FIELD 
PATTERNS, FREQUENCY SPECTRUM, ETC 

A66-21311 


SPIN 

TRAVELING WAVE MASER FOR DIRECT MEASUREMENT OF 
CHANGES IN RUBY SPIN TEMPERATURE FOR VARIOUS 
PERTURBATIONS 

NAS A-CR- 588 1 5 N65-29444 

SPIN-LATTICE RELAXATION 

MASER ACTION TAKING INTO ACCOUNT MIXING OF 
UNPERTURBED SPIN STATES AND DAMPING MECHANISM 
BETWEEN SPIN MOMENTS AND LOCAL FIELD 

A65-16267 

CONCENTRATION ANC TEMPERATURE DEPENDENCE DF SPIN- 
LATTICE RELAXATION TIME IN RUBY AT HELIUM 
TEMPERATURES A66-18257 

CONCENTRATION ANC TEMPERATURE DEPENDENCE OF SPIN- 
LATTICE RELAXATION TIME IN RUBY AT HELIUM 
TEMPERATURES A66-20901 

STABILIZATION 

FREQUENCY STABILIZATION IN VISIBLE SPECTRUM OF 
GAS LASER USED AS OPTICAL PUMP GAIN MODULATOR 
NAS A— CR— 643 59 N65-31013 

STABLE OSCILLATION 

SELF-PULSED MODULATION MODE STABILIZATION OF TWO- 
LEVEL MASER BY AMPLITUDE CONTROL AND NEGATIVE 
FEEDBACK A65-14I44 

CSC ILLATIONS SYNCHRONIZED IN SEMICONDUCTOR LASER 
BY P-N TRANSITIONS TO INCREASE POWER AND 
DIRECTIVITY OF EMISSION A65-17319 

THREE-LEVEL LASER OUTPUT STABILITY EQUATION 
DERIVED BY NONLINEAR MECHANICS, NOTING LIMIT CYCLE 
AND OSCILLATION STABILITY PRECONDITION 

A65-17514 


OPTICAL MASER APPLIED TO BRILLOUIN SCATTERING 


SPECTROSCOPY SELF-SUSTAINED OSCILLATION OBTAINED IN OPTICALLY 

AROD— 3922- 13 N65-19528 PUMPED RUBIDIUM MASER OPERATING AT TRANSITION 

FREQUENCY OF 6835 MC A65-21873 

GASEOUS AND SOLID LASER LINES SURVEY FOR LASER 

SPECTROSCOPY AND PLASMA DIAGNOSTICS SELF-PULSED MODULATION MODE STABILIZATION OF TWO- 
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STIMULATED EMISSION 


LEVEL MASER BY AMPLITUDE CONTROL AND NEGATIVE 
FEEDBACK A65-24019 

PHOTOBEAT CHARACTERISTICS BETWEEN TWO 
INDEPENDENTLY STABILIZED HE- NE LASERS 

A65-29117 

OSCILLATIONS SYNCHRONIZED IN SEMICONDUCTOR LASER 
BY P-N TRANSITIONS TO INCREASE POWER AND 
DIRECTIVITY OF EMISSION A65-30372 

FORMATION TIME OF OPTICAL LASER OSCILLATIONS 

N66- 15050 

STANDING have 

STABILITY AND SOLUTION OF tWUATIONS OF MOTION F0» 
TRAVELING WAVE INTERACTIONS IN LASERS 

A65-19726 

GASEOUS OPTICAL MASERS CONSIDERING PROBLEM OF 
DOPPLER BROADENED TRANSITION SUBJECTED TO OPTICAL 
FREQUENCY FIELD IN STANDING WAVE FORM 

A65-24005 

RESONANT WAVES IN FABRY- PEROT INTERFEROMETER 
INVESTIGATED ON BASIS OF STANDING WAVE TYPE 
FORMULATION A65-33516 

STANDING WAVES IN LASER RESONATORS VERIFIED BY 
PLACING THIN METALLIC FILMS BETWEEN EXTERNAL 
MIRRORS OF PULSED NEODYMIUM LASER 

A66-22893 


STATISTICAL ANALYSIS 

STATISTICAL MODEL OF RANDOM QUA SI -SINUSOI DAL 
FUNCTION OF CONSTANT AMPLITUDE REPRESENTED BY 
EMISSION OF LASER OR RADIO TRANSMITTER 

A66-1B637 


STATISTICAL PROBABILITY 

STATISTICAL DISTRIBUTION OF ARRIVAL ANGLE, SPOT 
LOCATION, AMPLITUDE, ETC, OF LASER BEAM TRAVERSING 
TURBULENT ATMOSPHERE A65-24931 

STEADY STATE 

STEADY STATE OSCILLATIONS OF MOLECULAR BEAM LASER 
WITH INHOMOGENEOUS SINUSOIDAL F1EL0 IN RESONATOR 

A65-36561 

STEADY STATE OSCILLATIONS OF LASERS WITH 
DISTRIBUTED ENERGY LOSSES N65-27236 

SPATIALLY INDEPENDENT LASER RATE EQUATION 
GENERALIZED FOR MULTIMODE EFFECTS, NOTING STEADY 
STATE OSCILLATION THRESHOLD SINGULARITIES, SPIKING 
PARAMETERS, ETC A66-24560 

TWO-LEVEL ATOM INTERACTION WITH MULTMOOE GAS LASER 
CAVITY, OBTAINING STATIONARY STATE AND SOLVING 
UNIQUE EIGENVALUE IN SPECIAL CASES 

A66-24568 

STEEL STRUCTURE 

TREATMENT OF STEEL WITH LASER BEAM, OBTAINING 
PRECISION HOLES WITHOUT AFFECTING MICROHARDNESS OF 
METAL A66-24898 

STEERABLE ANTENNA 

FACILITIES AND EQUIPMENT AT GOONHILLY DOWNS 
SATELLITE SYSTEM GROUND STATION - STEERABLE 
ANTENNA, COMPUTING AND DATA TRANSMISSION, AND 
HELIUM SYSTEM FOR MASER INSTALLATION 

N66-10260 

STEERING 

EFFECTS OF PROPAGATION TIMES ON STEERING NARROW 
BEAM LASER FOR COMMUNICATIONS BETWEEN PLANETARY 
DEEP-SPACE VEHICLE AND EARTH GROUND STATION OR 
RELAY STATION - SPACIAL BEAM OFFSET 
NASA— TH—X— 55306 N66-1I202 

STIMULATED EMISSION 

HYPERSONIC WAVES PRODUCED BY BRILLOUIN EFFECT, 
USING METHOD OF TWO INTENSE LIGHT BEAMS 

A65-14874 

STIMULATED EMISSION EVIDENCE FROM MTROGEN COOLED 
SPIKING RUBY-LASER-IRRADIATED DEGENERATED P-TYPE 
GA AS CRYSTALS A65-15323 


I 


STIMULATED EMISSION OF ELECTROMAGNETIC WAVES FROM 
CIRCULAR CYLINDER AND SPHERE A65-17219 

TIME DEPENDENT VARIATION OF RUBY LASER STIMULATED 
EMISSION INTENSITY A65-19074 

GIANT PULSE LASER APPLIED TO NONLINEAR OPTICAL 
EFFECT OF STIMULATED RAMAN SCATTERING WITH 
REFERENCE TO EMISSION ANGLE MEASUREMENT TECHNIQUE 

A65— 19996 

COLLISICN AND POWER BROADENING EFFECTS IN TUNED- 
LASER ABSORPTION SPECTROSCOPY, USING TIME 
DEPENDENT PERTURBATION THEORY A65-20065 

CONTINUOUS REGIME OPTICAL GENERATOR OUTPUT, 
THRESHOLD PUMPING LEVEL, INVERSE POPULATION 
DENSITY AND INDUCED RADIATION ENERGY 

A65-20326 

STIMULATED EMISSION AT ROOM TEMPERATURE IN 
EURCPIUM CHELATE SOLUTION A65-21625 

GAIN NARROWING OF I NHOMOGENEOUSLY BROADENED LINE 
IN STIMULATED EMISSION IN LASER AMPLIFIER 

A65-226I5 

TIME DEPENDENCY OF INTENSITY OF STIMULATED 
EMISSION IN RUBY LASER WITH OPTICAL RESONATOR 
CONTAINING ALUMINUM-COATED OPAQUE SPHERICAL 
MIRRORS A65-23014 

SPECTRAL DISTRIBUTION OF STIMULATED RADIATION WITH 

RESPECT TO AXIAL OSCILLATION MOOES FROM CALCIUM 
FLUORIDE DOPED WITH SAMARIUM A65-24085 

STIMULATED EMISSION IN SILICATE GLASS LASER 
CONTAINING NEODYMIUM A65-24189 

PARAMETRIC GAIN ACCOMPANYING PARAMETRIC 
AMPLIFICATION OF LIGHT BEAM BY SECOND HARMONIC 
FREQUENCY OF STIMULATED RADIATION FROM RUBY LASER 
ADP CRYSTALS A65-24280 

PHYSICAL PRINCIPLES CF LASERS AND APPLICATION IN 
STUDYING RADIATION AND MATTER INTERACTION 

A65— 26933 

QUANTUM YIELD COEFFICIENT OF STIMULATED EMISSION 
AND ANGULAR DISTRIBUTION OF LASER DIODE EMISSION 

A65— 28487 

DESIGN, OPERATION AND UTILIZATION OF LASER 

A65— 29867 

MASER PRINCIPLES, PRACTICAL DESIGN AND CURRENT 
APPLICATION A65-30377 

RECOMBINATION RADIATION FROM GALLIUM ANTIMONIDE 
P-N JUNCTIONS, OBSERVING STIMULATED EMISSION AND 
LASER ACTION A65-3C572 

Q— SPOILED RUBY LASER BEAM FOCUSED CN GRAPHITE, 
OBTAINING SWAN EMISSION OF CARBON MOLECULE 

A65— 34207 

SPECTRAL DISTRIBUTION OF STIMULATED RADIATION WITH 
RESPECT TO AXIAL OSCILLATION MODES FROM CALCIUM 
FLUORIDE DOPED WITH SAMARIUM A65-34906 

STIMULATED EMISSION FROM CHROMIUM IONS IN Q- 
SPOI LED RUBY LASER A65-35066 

U V RADIATION STIMULATED EMISSION IN OPTICALLY 
PUMPED POTASSIUM BROMIDE CRYSTALS USEFUL FOR LASER 
EMISSION WHICH IS CCNSISTENT WITH POPULATION 
INVERSION EXCITON SCHEME A65-35069 

INDUCED RADIATION IN GA AS SEMICONDUCTOR CRYSTAL 
EXCITED BY RUBY LASER WITH Q— MODULATION 

A65— 35842 

HISTORY AND DEVELOPMENT OF MOLECULAR AMPLIFICATICN 
fcY STIMULATED EMISSION OF RADIATION, NOTING 
VARIOUS LASER TYPES A65-36095 

NONLINEAR OPTICS IN MICROSCOPIC SEARCH FOR ORIGIN 
AND MACROSCOPIC STUDY OF LINKING BETWEEN INCIDENT 
RADIATION AND INDUCED RADIATION 
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STOKES LAW 


SUBJECT INDEX 


A65-36219 

PHOTON TRANSPORT AND POPULATION INVERSION IN 
ACTIVE MEDIUM WITH PUMPING EFFECT, CONSIDERING 
INTENSE BEAM INCIDENCE AND RUBY LASER 

A65-367 12 

STIMULATED EMISSION IN FLUORESCENT ORGANIC 
MOLECULES N65-15504 

STIMULATED EMISSION FROM GALLIUM ARSENIC P-N 
JUNCTION LASERS N65-20780 

PRODUCTION OF STIMULATED EMISSION IN BLUE-GREEN 
REGION IN ORGANIC DOPANT AND HOST SYSTEM - 
AROMATIC ORGANIC LASER DEVELOPMENT 

AD-613295 N65-25734 

PROPOSED EXPERIMENT TO OBSERVE STIMULATED PHOTON - 
PHOTON SCATTERING WITH LASER POWER 

N65-31459 

SOLID STATE LASERS - PROBLEMS OF CONTINUOUS 
STIMULATED EMISSION IN SOLIDS, MATERIALS, LIGHT 
SOURCES, COOLING, AND APPLICATIONS 

N6 5-36116 

CURRENT STATUS OF THEORETICAL AND EXPERIMENTAL 
STUOIES OF VARIANT OF RAMAN EFFECT ENCOUNTERED IN 
SCATTERING OF LASER LIGHT A66-12065 

QUANTUM YIELD COEFFICIENT OF STIMULATED EMISSION 
AND ANGULAR DISTRIBUTION OF LASER DIODE EMISSION 

A66-12086 

STIMULATED BRILLOUIN ANO RAMAN SCATTERING IN 
GASES, DISCUSSING SOUND VELOCITY CALCULATION FROM 
FREQUENCY SHIFT AND ARGON, HYDROGEN AND NITROGEN 

A66-13961 

LASER OSCILLATION IN CALCIUM TUNGSTATE CRYSTALS 
ACTIVATED WITH TRIVALENT PRASECOYMIUM 

A66-14898 

HISTORY AND DEVELOPMENT OF MOLECULAR AMPLIFICATION 
BY STIMULATED EMISSION OF RADIATION, NOTING 
VARIOUS LASER TYPES A66-15034 

STIMULATED EMISSION IN INDIUM ARSENIDE SHOWS 
EXCITATION THRESHOLD LOW AND LIGHT EMISSION HIGHLY 

DIRECTIONAL A66-17026 

OSCILLATION MODE CONTROL IN P-N JUNCTION LASERS 

FOR CURRENT DENSITY REDUCTION FOR STIMULATED 
EMISSION A66-17329 

GAS SPECTROSCOPY OF L ASER- I NDUC ED STIMULATED 
BRILLOUIN EFFECT IN HIGH PRESSURE OXYGEN 

A66-23432 

RAMAN LASER MATERIALS SELECTION, EMPHASIZING 
FREQUENCY SHIFTS AND EXCITATION POWER THRESHOLD 

A66-23477 

HOLE AND ELECTRON SMEARING AND P-TYPE ABSORPTION 
INFLUENCE ON THRESHOLD CURRENT A66-23478 

POWER AND PATH LENGTH EFFECTS ON STIMULATED RAMAN 
SPECTRA IN METHANE ANO HYDROGEN STUDIES USING 
GIANT PULSED LASER N66-20037 

ANGULAR DEPENDENCE OBSERVATIONS, ABSORPTION 
MEASUREMENTS, AND HIGH INTENSITY GAS LASER 
CONSTRUCTION IN STIMULATED RAMAN EMISSION AND 
ABSORPTION SPECTROSCOPY STUDY 

AD-626747 N66-23584 

STOKES LAW 

EMISSION AND ABSORPTION PROFILES FGR RUBY R SUB 1 
LINES SHOW ABSENCE OF SIGNIFICANT STCKES SHIFT 

A65-17664 

SMALL PARTICLE DETECTION CAPABILITY OF LOW-GAIN 
HELIUM-NEON GAS LASER ENHANCED BY USE OF STOKES 
SETTLING LAW AND LAYERED SEDIMENTATION TECHNIQUE 

A66-14583 

EQUATIONS OBTAINED FROM HAMILTONIAN FOR COUPLING, 
FIRST STOKES LINE, FIRST ANTI- STOKES LINE AND 


COHERENT FIELD FOR RAMAN LASER 

A66-22490 

STOKES PARAMETER 

POLARIZATION OF LIGHT FROM GLASS LASER DOPED WITH 
TWO PERCENT POSITIVE TRIVALENT NEODYMIUM MEASURED 
WITH TIME RESOLUTION OF LESS THAN MICROSECOND 

A66-13006 

STIMULATED RAMAN AND BRILLOUIN SCATTERING FOR 
STOKES RADIATION PARALLEL TO LASER BEAM IN 

RECTANGULAR WAVEGUIDE A66-14901 

STORAGE DEVICE 

HYDROGEN MASER STORAGE BULB CHARACTERISTICS 
AD-617342 N65-30159 

STORAGE DIODE LASER RESEARCH 

AD-618297 N65-34108 

STRATOSPHERE 

RUBY LASER IN OPTICAL RADAR PROBE SYSTEM FOR 
BALLOON SOUNDING OF STRATOSPHERIC AEROSOL 

N65-30205 


STREAK PHOTOGRAPHY 

HIGH RESOLUTION STREAK CAMERA TO INVESTIGATE MODE 
EXCITATION AND GENERATION KINETICS IN RUBY LASER 
WITH CONCENTRIC CAVITY A65-18460 

HIGH RESOLUTION STREAK CAMERA TO INVESTIGATE MODE 
EXCITATION AND GENERATION KINETICS IN RUBY LASER 
WITH CONCENTRIC CAVITY A65-28C89 

STRESS /BIOL/ 

FLUID MECHANICS, LUBRICATION, CORROSION , MASERS, 
BIOLOGICAL STRESS, PROTECTIVE COATINGS, NEUTRON 
ACTIVATION, FRACTOGRAPHY, METABOLISM, GUIDED 
MISSILE LAUNCHING, AND CATAPULTS 

AD-623630 N66-14468 

STRESS CONCENTRATION 

DYNAMIC STRESS CONCENTRATION USING PHOTOELASTICITY 
AND RUBY LASER LIGHT SOURCE 

TtAM-28 5 N66-2085 0 

STRESS-OPTIC LAW 

EFFECT OF COMPOSITION ON THERMAL EXPANSION 
COEFFICIENT, THERMAL COEFFICIENT OF REFRACTIVE 
INDEX, BIREFRINGENCE, AND STRESS-OPTICAL 
COEFFICIENTS FOR ATHERMAL IZ ING LASER GLASS 
TSR-5 N65-25688 

STRUCTURE 

LASER, MATERIALS, AND SOLID STATE RESEARCH, BAND 
STRUCTURE AND SOLIDS SP ECTROGRAPHY , AND 
MAGNETISM AND RESONANCE 

ESC-T DR-64- 349 N65-I9816 

SUBHARMONIC OSCILLATOR 

TWO TYPES OF NONLINEAR INTERACTION OF INTENSE 
LASER BEAM WITH DIELECTRIC MEDIUM - NONLINEAR 
CC POLARIZATION AND SUBHARMONICS GENERATION AT 
OPTICAL FREQUENCIES 

AD-618473 N65-33899 

SUBMILLIMETER WAVE 

RUBY AS SUBMILLIMETER MASER MATERIAL, NOTING 
RELAXATION TIME AND TEMPERATURE CRITERIA 

A65-26821 

MILLIMETER AND SUBMILLIMETER MASER DEVICES 

ITR-5 N65-14383 

CPTICAL PUMPING IN CARK RUBY, HARMONIC GENERATION 
IN HYOROGEN CYANIDE, SUBMILLIMETER WAVE 
SPECTROSCOPY, AND MIXING OF LASER LIGHT IN BULK 
PHOTOCONDUCTOR N65-26426 

SULFUR 

C W LASER ACTION ON TRIPLE STATE PHOSPHORUS- SULFUR 

TRANSITION, USING HYDROGEN SULFIDE-NOBLE GAS 

MIXTURES A66-21577 

SUNLIGHT 

CNE-WATT, ROOM TEMPERATURE, CONTINUOUS OPERATION, 
SUN PUMPED LASER TRANSMITTER 

AD-6106CI N65-17927 
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TELEMETRY 


SUPERCONDUCTING MAGNET 

TRAVELING WAVE HASER EMPLOYING MAGNETIC 
TUNING IN SMALL COMPACT SUPERCONDUCTING 
ACHIEVES TRADING EXCESS ELECTRONIC GAIN 
BANDWIDTH 

INERTIAL SENSORS REVIEWING RING LASER. 

ELECTROSTATIC FLUID SPHERE, MAGNETIC RESONANCE, 
SUPERCONDUCTIVITY GYROSCOPE, RELATIVISTIC ROTATING 
TENSOR, VORTEX RATE AND QUANTUM MECHANICAL EFFECT 
SENSING 

A IAA PAPER 65—401 A65-29669 

TRAVELING WAVE MASER SUPERCONDUCTING MAGNET 
COOLED IN CLOSED-CYCLE REFRIGERATOR BY THERMAL 
CONDUCTION A6 5— 32128 

C-BAND TRAVELING WAVE MASER / TWM/ WITH IRON DOPED 
RUTILE CRYSTAL AND MEANDER LINE SLCW WAVE CIRCUIT 

A6 5— 33373 

SUPERCONDUCTORS APPLIED TO MAGNETS, LASERS AND 
MHD POWER GENERATION A66-20674 

SUPERCONDUCTING MAGNET FOR VARIABLE BAN0W1DTH 
TRAVELING WAVE MASERS, NOTING AMPLIFIER BANDWIDTH 
INCREASE VIA GAIN REDUCTION A66-21417 

EASILY FABRICATED LIGHTWEIGHT SUPERCONDUCTING 
MAGNET DESIGNED FOR USE WITH TRAVELING WAVE MASERS 

A66-24312 

MULTICOIL SUPERCONDUCTING MAGNETS FOR BROADBAND 
TRAVELING WAVE MASERS 

NASA— CR— 386 N66-18174 

SUPERCONDUCTIVITY 

SUPERCONDUCTING STATES IN IMPURITY-FREE 
SEMICONDUCTORS CREATED BY LASER ILLUMINATION 

A65-28492 

SUPERCONDUCTING STATES IN IMPURITY-FREE 
SEMICONDUCTORS CREATEO BY LASER ILLUMINATION 

A66-12091 

SUPERHETERODYNE RECEIVER 

OPTICAL SUPERHETERODYNE RECEIVER - LASER SYSTEM, 
DOPPLER FREQUENCY TRACKING, AND OPTICAL 
TRACKING 

NASA— CR— 63393 N65-26401 

RADIOMETRIC PERFORMANCE OF SOLID STATE 
SUPERHETERODYNE RECEIVER COMPARABLE TO THAT 
OBTAINED WITH MASERS AND PARAMETRIC AMPLIFIERS 

A66-12437 

SURFACE CRACK 

PARALLEL GROOVES AS SURFACE DAMAGE IN 
SEMICONDUCTORS PRODUCED BY RUBY LASER AS 
DIFFRACTION EFFECT A66-13753 

SURFACE FINISH 

ENERGY OUTPUT INCREASE OF RUBY LASER CRYSTAL 
SYSTEMS BY NUCLEAR ENERGY, LASER CRYSTAL GROWTH, 
AND SURFACE FINISH DEVELOPMENT 

AD-455571 N65-17595 

LASER CRYSTAL GROWTH, CHARACTERIZATION, AND 
SURFACE FINISHING N65-17597 

SURVEILLANCE 

LASER SURVEILLANCE USING OPTICAL BEAM SCANNING FOR 
DETECTION OF SPACE SATELLITES AND BALLISTIC 
MISSILES 

RAOC-TDR— 63— 557 N65-22210 

SWAN BAND 

Q- SPOIL ED RUBY LASER BEAM FOCUSED ON GRAPHITE, 
OBTAINING SWAN EMISSION OF CARBON MOLECULE 

A65-34207 

SWITCHING 

RUBY LASER Q-SWITCHING USING PASSIVE SOLID STATE 
OR LIQUID ORGANIC BLUE DYE 

TO— B— 64— 15 N65-22933 

REPETITIVE HIGH POWER PULSES OBTAINED BY 
Q-SWITCHING OF NEODYMIUM-LOADED YTTRIUM 
ALUMINUM GARNET LASER 


CR— 6 N65-3C870 

ROOM TEMPERATURE GUASI-CONTINUOUSLY PUMPED RUBY 
GIANT PULSE LASER WITH SATURABLE ABSORBER Q- 
SWITCH A66-21248 

SNITCHING CIRCUIT 

ELECTRICAL SWITCHING OF EMISSION DIRECTION OF 
LASER OSCILLATOR BY INTERNAL DEFLECTION OF LASER 
BEAM A65-16403 

SWITCHING CHARACTERISTICS OF NEGATIVE RESISTANCE 

DIODE DETERMINATION - INJECTION LASER 

REPT.-7 N65-27203 

SNITCHING ELEMENT 

LP1 lCAL SWITCH WHICH CUTS O^F l ASFR PULSE WHEN 
SELECTED BEAM POWER LEVEL IS REACHED 

A65— 21626 

SYNCHRONIZED OSCILLATOR 

SYNCHRONIZED MODE OF EXCITATION FOR DIFFRACTION- 
COUPLED LASER A65-2B538 

SYNCHRONIZED MODE OF EXCITATION FOR DIFFRACTION- 
COUPLED LASER A66-12293 

C-SWITCHED OPTICAL MASER SYNCHRCNI Z AT ION , 

DISCUSSING EXPERIMENTAL DESIGN, SETUP AND 
PERFORMANCE A66-17297 

SYNTHESIS 

SEMICONDUCTOR DEVICES - SELENIUM DIFFUSION, 

CRYSTAL SYNTHESIS AND P-N JUNCTICN FABRICATION, 
FREQUENCY MODULATION LASERS, AND GALLIUM 
COMPOUND INGOTS FOR LASER APPLICATION 
AFCRL-64-1007 N65-23135 

SYSTEMS ANALYSIS 

SYSTEMS ANALYSIS OF LASERS VS MICROWAVES FOR 
HARS-TO- EARTH COMMUNICATIONS IN 1970 

A65-28248 

T 

TANTALUM 

TANTALUM ELECTRON INDUCED THERMIONIC EMISSION AS 
RESULT OF LASER BEAM BOMBARDMENT 

A65-24956 

RUBY LASER PULSE TECHNIQUE APPLIED TO THERMAL 
DIFFUSI VIT Y MEASUREMENTS FOR TANTALUM AND 
GRAPHITE 

CONF— 651020-1 N66-18228 

TARGET ACQUISITION 

LASER RANGEFINDER CEVICE PROVIDES FAST AND 
ACCURATE RANGE OF NCNCOOPERAT I VE TARGETS OPERATING 
ON RADAR PRINCIPLE A65-32586 

ACQUISITION, TRACKING AND BEAM POINTING FOR 
OPTICAL COMMUNICATION IN SPACE 

A IAA PAPER 64-420 A65-33536 

LASER OPTICAL ALIGNMENT SYSTEM - ALL-WEATHER 
THEODOLITE WITH TARGET-ATTITUDE MEASURING 
CAPABILITY 

LOPALS-1 N65-2C072 

TECTONIC MOVEMENT 

SELECTED FOREIGN SCIENTIFIC AND TECHNICAL 
LITERATURE ON POTENTIAL THEORY, SEMICONDUCTOR 
LASERS, COMPOSITE PROPELLANTS, AROMATIC, 
POLYESTERS, AND TECTONICS N66-21862 

TELECOMMUNICATION 

OPTICAL COHERENT WAVE PROPERTIES SUITABLE FOR LONG 
DISTANCE LASER COMMUNICATIONS AND COMPARED WITH 
RADIO WAVE CHARACTERISTICS A65-20006 

LIGHT MODULATION AND LASER TELECOMMUNICATIONS 
NASA— TT-F— 8762 N65-32178 

TELEMETRY 

RANGE OF LASER TELEHETRIC DEVICE WITH REFLECTOR 
CN TRACKING OBJECT 

CNERA-TP— 166/ 1964/ N65-28497 


STAGGER 

MAGNET 

FOR 

A65-29 196 
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SUBJECT INDEX 


TEMPERATURE CONTROL 

REFRACTIVE INDEX VARIATION DURING LASER QPERATICN 
AND CAST-PLASTIC OPTICAL-PUMP CAVITY EQUIPMENT 
FOR PUMPING AND TEMPERATURE CONTROL DURING 
EXPERIMENT 

SATR-1 N65-15753 

TEMPERATURE DISTRIBUTION 

PEAK IRRAOI ANCE OF OPTICAL PUMP ANC TOTAL 
PUMP-ENERGY INCIDENT UPON LASER CRYSTAL 
DETERMINED, ACCOUNTING FOR TEMPERATURE VARIATION 
EFFECTS A66-18487 

TEMPERATURE EFFECT 

R SUB 1 RUBY LINE EMISSION ANO FREQUENCY 
DEPENDENCE ON TEMPERATURE VARIATION 

A65-15205 

LASER BEAM DEFLECTION MODULATION OBTAINED BY 
PASSING CURRENT THROUGH CADMIUM SULFIDE PRISM WITH 
OHMIC CONTACTS, USED FOR THERMOCOUPLE MEASUREMENTS 

A65-25890 

WHITE LIGHT EMISSION WHEN PULSED LASER BEAM 
FOCUSES ON TARGETS IS MAINLY DUE TO TEMPERATURE 
RADIATION A65-34957 

CORRELATION FACTOR FOR INDUCED RADIATION FREQUENCY 

SHIFTS AND CRYSTAL TEMPERATURE VARIATIONS IN RUBY 
LASER A65-35866 

HELIUM-NEON GAS LASERS, DISCUSSING AMPLITUDE 
VARIATION SUPPRESSION TECHNIQUE 

A66-16670 

ELECTRON ENERGY SPECTRA IN NEON, XENON AND HELIUM- 
NEON LASER DISCHARGES, CALCULATING PRODUCTION AND 
DESTRUCTION RATE PARAMETERS A66-18354 

CORRELATION FACTOR FOR INDUCED RADIATION FREQUENCY 

SHIFTS AND CRYSTAL TEMPERATURE VARIATIONS IN RUBY 
LASER A66— 19269 

TEMPERATURE GRADIENT 

CATHODO LUMINESCENT PHOSPHORS AS LIGHT SOURCE FOR 
LASERS, REDUCING HEAT LIMITATIONS AND ELIMINATING 
INTERNAL STRESSES CAUSED BY THERMAL GRADIENTS 

A6 5-30436 

TEMPERATURE MEASUREMENT 

RUBY LASER TEMPERATURE MEASUREMENT AND FILTERING 
BY DETERMINING SPECTRAL POSITION OF POLARIZATION 
INTERFERENCE BANDS A65-14184 

MEASUREMENT OF TEMPERATURE DEPENDENCE OF ENERGY 
LEVELS INVOLVED IN LASER EMISSION 

NASA— CR-64436 N65-3219I 

RISE OF JUNCTION TEMPERATURE DURING CONTINUOUS 
OPERATION OF GA AS INJECTION LASER 

A66-1477 I 

TEMPERATURE DEPENDENCE OF EMISSION SPECTRUM AND 
THRESHOLD CURRENT IN GA AS LASERS 

A66-17333 

TEMPERATURE PROFILE 

TEMPERATURE RISE AT GA AS LASER JUNCTION FOR 
VARIOUS PULSE CURRENTS AND BASE TEMPERATURES 

A65-31 732 

TERRAIN 

GAS LASER RANGE MEASUREMENT DEVICE GIVING HIGH 
ACCURACY DIFFERENTIAL TERRAIN HEIGHT INFORMATION 
FROM AIRBORNE PLATFORM N65-3357I 

THEODOLITE 

LASER OPTICAL ALIGNMENT SYSTEM - ALL-WEATHER 
THEODOLITE WITH TARGET-AT T I TUDE MEASURING 
CAPABILITY 

LOPALS-1 N65-20072 

THERMAL DIFFUSION 

RUBY LASER PILSE TECHNIQUE APPLIED TO THERMAL 
DIFFUSIVITY MEASUREMENTS FOR TANTALUM AND 
GRAPHITE 

C ON F-65 1020-1 N66-18228 


THERMAL EFFECT 

THERMAL DISTORTION, EXPANSION AND SCATTERING IN 
RUBY AND GLASS LASER RODS DURING AND AFTER PUMP 
FLASH A65-35068 

THERMAL LIMITATIONS ON CAPABILITIES CF GALLIUM 
ARSENIDE P-N JUNCTION LASERS A66-10895 

ERILLOUIN SCATTERING IN LIQUIDS EXAMINING 
VELOCITY, FREQUENCY AND LIFETIME OF THERMALLY 
EXCITED HYPERSONIC SOUND WAVES, USING LASER LIGHT 
SOURCES A66-12422 

THERMAL EMISSION 

LASER SOURCE REFL ECTOME TER TO MEASURE REFLECTANCE 
CF SPECIMENS AT HIGH TEMPERATURE - RELATION OF 
THERMAL EMISSION TO OTHER OPTICAL PROPERTIES 
NBS-TN-267 N66-22418 

THERMAL EXPANSION COEFFICIENT 

EFFECT OF COMPOSITION ON THERMAL EXPANSION 
COEFFICIENT, THERMAL COEFFICIENT OF REFRACTIVE 
INDEX, BIREFRINGENCE, AND STRESS-OPTICAL 
COEFFICIENTS FOR AT FERMAL I Z I NG LASER GLASS 
ISR-5 N65-25688 

THERMAL NOISE 

ULTIMATE SENSITIVITY LIMIT AND PHOTOELECTRON 
STATISTICS FOR PHOTOMULTIPLIER LIT BY COHERENT ANO 

NONCOHERENT LIGHT A66-12473 

CROSS CORRELATION MEASUREMENTS CF OSCILLATOR 
FREQUENCY STABILITY AND THERMAL NOISE AND 
APPLICATION TO ATOMIC HYDROGEN MASER 

A66-24 128 


THERMAL RADIATION 

STATISTICS OF MULTIMODE LASER SIGNALS DERIVED ANO 
COMPARED WITH THOSE OF INCOHERENT RAOI ATI ON 

A65-31034 

THERMIONIC EMISSION 

TANTALUM ELECTRON INDUCED THERMIONIC EMISSION AS 
RESULT OF LASER BEAM BOMBARDMENT 

A65-24956 

LINEAR BEAM AND MICROWAVE POWER GENERATION - BEAM- 
CIRCUIT INTERACTION, BASIC CIRCUITS, BEAM-PLASMA 
AMPLIFIER, AND LASER-STIMULATED THERMIONIC 
EMISSION 

R ADC- TR— 65-22 N65-27099 

THERMOCHEMISTRY 

RUBY LASER T EMP ER ATUR E- J UMP RELAXATION KINETIC 
STUDIES OF RAPID REACTIONS 

UUCD-2-64 N66-23078 

THERMOCONDUCTIVITY 

THERMAL LIMITATIONS ON CAPABILITIES OF GALLIUM 
ARSENIDE P-N JUNCTION LASERS A66-10895 

THERMODYNAMICS 

SOME LASER PROPERTIES FROM VIEWPOINT OF SECOND LAW 
CF THERMODYNAMICS OF IRREVERSIBLE PROCESSES 

A65-31 376 

SOME LASER PROPERTIES FROM VIEWPOINT OF SECOND LAW 
OF THERMODYNAMICS OF IRREVERSIBLE PROCESSES 

A66-L4899 


THERMOELECTRICITY 

LOCAL LASER HEATING OF CATHODE FOR ELECTRON 
EXTRACTION FROM PLASMOID A66-16L49 

THERMONUCLEAR ENERGY 

THERMONUCLEAR FUSION CONTROL FOR ELECTRIC POWER 
CONVERSION - THETA PINCH, ION CYCLOTRON, AND 
INFRARED MASER DIAGNOSTICS N65-24859 

THERMOPHYSICS 

THERMOSTIMULATED INCUCED E LECTRCN EMISSION FROM 
SAMPLES CUT FROM LASER RUBY CRYSTALS DETECTED WITH 
CPEN POINT COUNTER A66-I86C9 

THETA PINCH 

ELECTRON DENSITY MEASUREMENTS IN PLASMA PRODUCED 
BY COMBINATION OF RF AND VERY FAST THETA-PINCH 
CISCHARGES, USING GAS LASER INTERFEROMETER 

A65-29848 
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TINE DEPENDENCY 


T IME— DEPENDENT ELECTRON DENSITY VARIATION STUDIED 
IN FAST THETA-PINCH DISCHARGE, USING HE- NE GAS 
LASER INTERFEROMETER A65-29849 

THERMONUCLEAR FUSION CONTROL FOR ELECTRIC POWER 
CONVERSION - THETA PINCH, ION CYCLOTRON, AND 
INFRARED MASER DIAGNOSTICS N65-24859 

FLUORESCENT ORGANIC LASER DEVELOPMENT - THETA 
PINCH ARGON LAMP MEASUREMENTS 

QR-7 N65-25966 

LOCAL ELECTRON TEMPERATURE AND ELECTRON DENSITY IN 
THETA PINCH MEASURED BY MEANS OF SCATTERING OF 
LASER BEAM A66-14334 

LASER PUMPING TECHNIQUES - THETA PINCH ENERGY 
TRANSFER EFFICIENCY IN CONVERSION OF ELECTRIC 
ENERGY TO ELECTROMAGNETIC ENERGY 

A FOSR— 65-2212 N66-15605 

THIN FILM 

PROCESSING EVAPORATED CADMIUM SULFIDE THIN FILMS 
TO ACT AS PIEZOELECTRIC TRANSDUCERS FOR DETECTING 
LASER-INDUCED ELASTIC VIBRATIONS 

A65-21875 

LASER MICROWELDING EVALUATION WITH REGARD TO 
BONDING OF DISSIMILAR ELECTRONIC INTERCONNECTION 
MATERIALS FOR THIN FILM CIRCUITS 

A65-24352 

OPTICAL COATING REQUIREMENTS OF LASERS WITH 
RESPECT TO MATERIALS AND MULTILAYER CONFIGURATION 

A65-29528 

EVAPORATED CADMIUM SULFIDE THIN FILMS PROCESSED TO 
ACT AS PIEZOELECTRIC TRANSDUCERS FOR DETECTING 
LASER-INDUCED ELASTIC VIBRATION 

A65-31942 

HELIUM-NEON GAS LASER AS LIGHT SOURCE FOR MAGNETO- 
OPTICAL APPARATUS - KERR MAGNETO-OPTICAL EFFECT 
OF FERROMAGNETIC IRON-NICKEL THIN FILM 

N65-26766 

FOREIGN SCIENCE BULLETIN - GIANT RADIO TELESCOPE 
RAMAN SCATTERING LASERS - FORECASTING SOLAR 
FLARES - NAN— IN— SPACE - EPITAXIAL GROWTH OF 
ALUMINUM NITRIDE THIN FILMS - TECHNOLOGY 

N65-30979 

GIANT RADIO TELESCOPE TO DETECT EXTRATERRESTRIAL 
RADIATION, RAMAN SCATTERING LASERS, FORECASTING 
SOLAR FLARES FOR MANNED SPACE FLIGHT, VOSKHOD 
II LIFE SUPPORT, AND ALUMINUM NITRIDE FILMS 

N65-32675 

ELECTRONIC DEVICES - DUPLEXERS, PLASMA AMPLIFIERS, 
CATHODE RAY TUBES, CAPACITORS, THIN FILM 
TECHNIQUES, AND OPTICAL MASERS 

SR— 85 N65-33773 

TRIMMING MICROCIRCUIT ELEMENTS LIKE EVAPORATED 
THIN-FILM AND SILK-SCREENED CERMET-FILM RESISTORS 
ATTEMPTED WITH CW AND PULSED LASERS 

A66-14562 

THOMSON EFFECT 

THOMSON SCATTERED LASER RADIATION USED TO 
DETERMINE ELECTRON DENSITY IN HELIUM PLASMA, 
EXAMINING THYRATRON TUBE AND VOLTAGE PROBE USE 

A65-I9618 

LASER MODE OPERATION IN PRESENCE OF RADIATION 
ABSORBING IMPURITY ANALYZED BY EXTENDED THOMSON 

TYPE SYSTEM A65-35930 

THRESHOLD 

OPTICAL-MISALIGNMENT EFFECT ON THRESHOLD POWER OF 
SOLID STATE LASER AND COMPENSATION VIA LENS IN 
RESONATOR A65-36051 

OPTICAL-MISALIGNMENT EFFECT ON THRESHOLD POWER OF 

SOLID STATE LASER AND COMPENSATION VIA LENS IN 
RESONATOR A66-15854 

THRESHOLD CURRENT 

HEAVY WATER USED AS LIQUID LASER SCLVENT FOR HIGH 


RADIANCE LIQUID LASER SYSTEMS AND RESEARCH IN 
OUTPUT BEAM DIVERGENCE, SPECTRAL NARROWING, AND 
THRESHOLDS FOR LASER ACTION 

AD-610714 N65-27886 

U V AND VISIBLE LASER OSCILLATIONS IN FLUORINE, 
PHOSPHORUS AND CHLORINE ATOMS IN PULSED CHLORINE, 
PHOSPHORUS FLUORIDE AND SULFUR FLUORIDE GAS 
DISCHARGES A66-10972 

GALLIUM ARSENIDE P-N JUNCTION LASER DIODE COVERING 
INJECTION CURRENT DISTRIBUTION, DENSITY AND 
EMISSION SPECTRA VARIATION A66-14659 

TEMPERATURE DEPENDENCE OF EMISSION SPECTRUM AND 
IHkESHGLC CURRENT IN G* AS LASERS 

A66— 1 7333 

KILE AND ELECTRON SMEARING AND P-TYPE ABSORPTION 
INFLUENCE ON THRESHOLD CURRENT A66-23478 

THRESHOLD GATE 

THRESHOLD PARAMETERS AND SPECTRAL COMPOSITICN OF 
RADIATION OF NEODYMIUM-GLASS LASER IN DISPERSION 
RESONATOR A66-I9669 

THRESHOLD PARAMETERS AND SPECTRAL COMPOSITION OF 
RADIATION OF NEODYMIUM-GLASS LASER IN DISPERSION 
RESONATOR A66-21836 

THRESHOLD SHIFT 

CPTICAL AND LASER THRESHOLD MEASUREMENTS ON 39 
FLAME-FUSION RUBIES TO OBTAIN HIGHEST OPTICAL 
QUALITY LASER RODS A65-16402 

THRUSTOR 

ELECTRON AND ION EMISSION FROM PULSED RUBY LASER 
ILLUMINATED METALLIC SURFACE INTO VACUUM, 
DETERMINING APPLICATION TO PULSED ION THRUSTOR 
AIAA PAPER 66-230 A66-2I453 

THULIUM 

LASER CHARACTERISTICS OF AND COHERENT OSCILLATIONS 
FROM TRIVALENT TM, HO, YB AND ER IONS IN 
YTTRIUM ALUMINUM GARNET A66-I0241 

THUNDERSTORM 

RESEARCH IN CHINESE PEOPLES REPUBLIC - SOLAR 
FLUX, GAS DISCHARGE TUBE, NEODYMIUM LASER, 
GEOLOGICAL MECHANICS, MICROCRYSTALLINE GLASS, 
LOCATING OF THUNDER, AND PURIFICATION WITH 
DISTILLATION METHODS 

JPRS-33759 N66-16806 

TINE CONSTANT 

INTERNAL LOSSES EFFECT ON RADIATION POWER IN LASER 

A65-24058 

TINE DELAY 

TIME CORRELATION BETWEEN LASER PULSES AND LASER- 
INDUCED ELECTRON EMISSION FROM METALLIC SURFACES 

A65-34616 

LASERS AS TRIGGERING MECHANISM FOR SPARK GAPS, 
NOTING DELAY TIME BETWEEN PULSE ARRIVAL AND 
CURRENT FLOW A66-13247 

TIME DEPENDENCY 

TIME DEPENDENT VARIATION OF RUBY LASER STIMULATED 
EMISSION INTENSITY A65-19074 

TIME DEPENDENCY OF INTENSITY OF STIMULATED 
EMISSION IN RUBY LASER WITH OPTICAL RESONATOR 
CONTAINING ALUMINUM-COATED OPAQUE SPHERICAL 
MIRRORS A65-23C14 

TEMPORAL DEPENDENCE IN LASER INDUCED GAS 
DISCHARGES 

REPT •— 1935-2 N65-21555 

RUBY LASER WITH VIBRATING MIRROR FOR STUDY OF 
TEMPORAL OUTPUT MEASUREMENTS N65-22759 

PUMP POWER DEPENDENCE OF RUBY LASER STARTING AND 
STOPPING TIME PREDICTED VIA RATE EQUATION ANALYSIS 

A66-21309 

TIME DEPENDENCY OF COUPLED MODE LASER OSCILLATION 
UCRL-7497 N66-20355 
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TIME FUNCTION 


SUBJECT INDEX 


TINE FUNCTION 

PHOTOTUBE OBSERVATION OF RUBY LASER OUTPUT 
AS FUNCTION OF TIME N65-15570 

IONIZATION PHENOMENA IN ARGON DUE TO LASER 
RADIATION BY MEASURING ELECTRON DENSITY AND ENERGY 
AS TIME FUNCTION AFTER LASER PULSE INITIATION AT 
DIFFERENT GAS PRESSURES AND PREIONIZED CONDITIONS 
A I AA PAPER 66-176 A66-21690 

TINE MEASUREMENT 

ATOMIC HYDROGEN MASER FOR TIME AND FREQUENCY 
MEASUREMENTS - TIME COMPARISONS ON MASERS WITH 
LORAN C N65-26678 


CUANTUM ELECTRODYNAMICS IN OPTICAL RESONATORS ANC 
MASERS, THERMAL PINCHING, N-TYPE SEMICONDUCTORS, 
COHERENT LIGHT, TRANSISTOR SWITCHING, POPULATION 
INVERSION, AND BREAKDOWN 

AF0SR-65-0248 N65-23491 

GA AS OPTICALLY COUPLED TRANSISTOR STRUCTURE WITH 
LASING EMITTER A66-12442 

TRANSITION ELEMENT 

SPECTROSCOPIC DATA ON ABSORPTION, SPONTANEOUS 
FLUORESCENCE AND STIMULATED EMISSION IN ACTINIDES, 
TRANSITION METAL ANC SEMICONDUCTOR LASER MATERIAL 

A65-21168 


CAVITY TUNING OF AMMCNIA MASERS BY PRESSURE AND 
ZEEMAN EFFECT MODULATION N65-26684 

TIME RESPONSE 

TIME RESPONSE OF HF LASER INTERFEROMETER USED IN 
PLASMA RESONANCE DETECTION A65-29791 

TIME DEPENDENT EMISSION BEHAVIOR OF RUBY LASER 
DISCUSSING RATE EQUATIONS, Q-VALUE, OUTPUT POWER, 
STEADY STATE VALUES, ETC A66-14981 

CROSS CORRELATION MEASUREMENTS OF OSCILLATOR 
FREQUENCY STABILITY AND THERMAL NOISE AND 
APPLICATION TO ATOMIC HYDROGEN MASER 

A66-24128 


TISSUE 

SOLID STATE LASERS, ACOUSTICS, AND REGENERATION OF 
MUSCLE TISSUE - TRANSLATIONS OF CHINESE 
PEOPLES REPUBLIC ARTICLES ON SCIENCE AND 
TECHNOLOGY 

JPRS-31817 N6 5-361 1 5 

RETINAL VASCULATURE OF RABBIT AND MONKEY AS 
AFFECTED BY LASER IRRADIATION PROXIMITY OF 
PIGMENT EPITHELIUM, BLOOD FLOW, AND AMOUNT OF 
REDUCED HEMOGLOBIN A66-80470 

TITANIUM COMPOUND 

HIGH INTENSITY LOW VOLTAGE DISCHARGE RESULTING 
FROM RUBY LASER BEAM FOCUSING ON TITANIUM HYDRIDE 
TARGET A65-24282 

TOROIDAL DISCHARGE 

PLASMA RING DISCHARGE EXCITATION USED TO DRIVE 
HIGH CURRENT DENSITY ELECTRODELESS ARC FOR 
EXCITING GAS ION LASER TRANSITIONS 

A66-I0967 

TORSIONAL VIBRATION 

GAS EFFECTS PRODUCED BY PULSED LASER BEAM IN 
BALLISTIC TORSIONAL PENDULUM PHOTOMETER, NOTING 
DEFLECTION DUE TO PHOTON MOMENTUM EXCHANGE 

A65-32229 


TRANSITION POINT 

LASER TRANSITION IN VIBRATIONAL STATE OF GROUND 
ELECTRONIC STATE OF CN FROM ROTATIONAL LEVEL 8 TO 
7 WITH POPULATION INVERSION AS RESULT 

A66-11451 


TRANSITION PROBABILITY 

TRANSITION PROCESSES OF OSCILLATION AMPLITUDE 
FORMATION IN RF THREE-LEVEL MASERS 

A65-15460 

STATIONARY AND TRANSIENT LIGHT AMPLIFICATION 
REGIMES IN ACTIVE MEDIA OPERATING ACCORDING TO 
FOUR-LEVEL SCHEME A65-18455 

LASER ACTION THEORY IN CRYSTALLINE OPTICAL SOLID, 
DISCUSSING PROMISING MATERIALS AND MULTIPHONON 
PROCESSES IMPORTANCE IN LINE WIDTH AND TRANSITION 
PROBABILITIES A65-19S97 

MEASUREMENT OF GAS LASER RADIATIVE DECAY RATES AND 
TOTAL INELASTIC DESTRUCTIVE CROSS SECTION OF SHORT 
LIVED EXCITED STATES IN 4-NSEC TO 1CCO-NSEC RANGE 

A65-20061 

PROBABILITIES OF SPONTANEOUS TRANSITIONS M TO J 
AND N TO K CALCULATED WITH GAS LASER 

A65-21811 

PROBABILITIES OF SPONTANEOUS TRANSITIONS M TC J 
AND N TO K CALCULATED WITH GAS LASER 

A65-24863 

STATIONARY AND TRANSIENT LIGHT AMPLIFICATION 
REGIMES IN ACTIVE MEDIA OPERATING ACCORDING TO 
FCUR-LEVEL SCHEME A65-28064 

TRANSITION PROCESSES OF OSCILLATION AMPLITUDE 
FORMATION IN RF THREE-LEVEL MASERS 

A65-28556 

TRANSITION PROBABILITIES FOR AR II LASER LINES 
COMPARED WITH PREVIOUS THEORETICAL AND 
EXPERIMENTAL DATA A65-29799 


TRACKING ANTENNA 

RADIO STATION FACILITIES AT RAISTING, WEST 
GERMANY NOTING SATELLITE COMMUNICATION, MASER 
RECEIVING SYSTEM, PARABOLIC ANTENNAS, ETC 

A65-35195 


TRACKING STATION 

LASER BEAM COMMUNICATION BETWEEN DEEP-SPACE 
VEHICLE AND EARTH TRACKING ST ATI CN - CLOSED LOOP 
SYSTEM AND LEAD ANGLE COMPUTATIONS FOR TARGET 
MOTION COMPENSATION 

NASA-CR-60699 N65-16811 

TRAINING EQUIPMENT 

PULSED LASER FOR SIMULATING TANK GUN FIRING FOR 
TRAINING OF TANK GUNNERS 

NAVTRADEVCEN-1311-1 N65-34674 

TRANSIENT RESPONSE 

BUILDUP AND DECAY TRANSIENT EFFECTS IN GAS LASERS 
DUE TO LIGHT ABSORPTION BY INSERTEC LIQUIO SAMPLES 

A65-15816 


TRANSISTOR CIRCUIT 

RADIATION PROTECTIVE DRUGS, XENON AND HELIUM- 
XENON LASERS, HELIUM-NEON LASER WITH SILVER AND 
DIELECTRIC COATINGS, AND TRANSISTOR CIRCUITS 
JPRS-29200 N65— 20 134- 


LAS ER ACTION IN SECOND POSITIVE BAND SYSTEM OF 
MOLECULAR NITROGEN, OBSERVING SATURATION OF 
TRANSITION A65-33049 


TRANSLATION 

EFFECT OF HIGH VELOCITY TRANSLATION ON PHOTCN 

CORRELATIONS IN LASER INTERFEROMETERS 

UCRL-14345 N66-10969 

TRANSMISSION LINE 

INSTABILITY IN LASER AMPLIFIER MEDIUM OCCURRING AT 
HIGH PUMPING LEVELS, GIVING TRANSMISSION LINE 
EQUIVALENT CIRCUIT FOR PLANE WAVE PROPAGATION 

A6 5-25888 


RESEARCH REPORTS ON CODER COMPONENTS, POLYMERS, 
SPECTROSCOPY, LASERS, ELECTROCHEMISTRY, 
TRANSMISSION LINES, AND SEMICONDUCTOR PHYSICS 
NAVWEPS-8150 N65-15565 


TRANSMISSION LOSS 

REABSORPTION AS DOMINANT LOSS MECHANISM FOR BCTH 
INCOHERENT AND COHERENT RADIATION IN GALLIUM 
ARSENIDE LUMINESCENT DIODE A65-3C347 


TRANSMITTER 

CNE-WATT, 
SUN PUMPED 
AD-610601 


ROOM TEMPERATURE, CONTINUOUS OPERATION, 
LASER TRANSMITTER 

N65-17927 
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SUBJECT INDEX 


TRAVELING HAVE MASER 


DESIGN OF COMPACT 100 WATT GALLIUM ARSENIDE LASER 
TRANSMITTER N65-20177 

DOPPLER OPTICAL NAVIGATOR TO MEASURE 
INSTANTANEOUS GROUND SPEED WITH 0.1 FT/SEC 
ACCURACY FOR ALT ITUOES OF 250 TO 5000 FEET - 
CONTINUOUS NAVE LASER AS TRANSMITTER 
TRG-019— 1— 2 N65-28160 

SUN-POWERED LASER TRANSMITTER DEVELOPMENT - RUBY, 
NEODYMIUM-DOPED GLASS, AND NEODYMIUM-DOPED 
CALCIUM TUNGSTATE LASER MATERIALS 

IER-1 N65— 29901 

OPTICAL RANGEFINDER USING GALLIUM ARSENIDE LASER 
AS TRANSMITTER ANO SILICON P-I-N PHUIUUIGDE AS 
DETECTOR USED AS AIRCRAFT ALTIMETER 

N66-11665 

TRANSVERSE OSCILLATION 

TRANSVERSE MODES OF LASER ANALYZED WITH SCANNING 
INTERFEROMETER BY MATCHING RESPECTIVE MODES OF TNO 
DEVICES A65-29531 

TRANSVERSE NAVE 

FREQUENCY SEPARATION BETWEEN TRANSVERSE MODES OF 
RUBY LASER MEASURED BY FABRY- PEROT 
INTERFEROMETER AND VERIFIED BY TRANSVERSE MODE 
SELECTION A65— 27610 

MICROWAVE PROBLEMS IN ACOUSTIC WAVE INTERACTIONS, 
TRANSVERSE WAVE ELECTRON BEAM, OPTICAL 
SPECTROSCOPY OF LASER MATERIALS, AND NONLINEAR 
QUANTUM STUDIES 

ML-1243 N6 5-1 5605 

EXPERIMENTS ON OPERATING LIFE AND TRANSVERSE MODE 

HOPPING IN CONTINUOUS WAVE RUBY LASER 

IER-7 N6 5— 33421 

INTENSITY DISTRIBUTION OF FRINGE SYSTEMS USED TO 
VERIFY PHASE INVERSION BETWEEN TWO LOBES OF LASER 
IN TEH-10 MODE A66-17453 

TRAPPED RADIATION 

RESONANCE RADIATION TRAPPING BETWEEN LOWER LASER 
LEVEL AND ION GROUND STATE AS MECHANISM FOR 
QUENCHING AND RING-SHAPED BEAM FORMATION IN ION 
LASERS A65-26004 

IMPROVED QUANTUM EFFICIENCY FROM LIGHT TRAPPED IN 

TRANSLUCENT PHOTOCATHODE LASER DETECTORS 

1TTIL— 66-1002 N66- 20166 

TRAPPING 

DYNAMICS AND CHARACTERISTICS OF SELF-TRAPPING OF 
INTENSE LIGHT BEAMS 

NASA— CR-74030 N66-23765 

TRAVELING WAVE 

STABILITY AND SOLUTION OF EQUATIONS OF MOTION FOR 
TRAVELING WAVE INTERACTIONS IN LASERS 

A65-19726 

POWERFUL PULSE OF RUBY LASER EMISSION GENERATED BY 
ULTRASONIC TRAVELING WAVE DIFFRACTION MODULATOR 

A65— 36058 

SPECTRAL LINE WIDTH NARROWING CF PULSED TRAVELING 
WAVE RUBY LASER OUTPUT 

AD-610865 N65-22139 

PARAMETRIC EXCITATION OF ACOUSTIC WAVES IN 
SIMULATED BRILLOUIN SCATTERING 

REPT. -1935-5 N65-29906 

TRAVELING WAVE OSCILLATIONS IN RUBY LASER 
RESONATOR USING PASSIVE OPTICAL ISOLATOR, 
ELIMINATING FARADAY ROTATOR AND ATTENDANT 
MAGNETIC FIELD A66-11448 

MODEL FOR BEHAVIOR OF OPTICAL MASER IN STATIC 
MAGNETIC FIELO OF ARBITRARY STRENGTH IN Z 
DIRECTION AND IN ELECTROMAGNETIC FIELD COMPOSED CF 
TRAVELING WAVES A66-13135 

POWERFUL PULSE OF RUBY LASER EMISSION GENERATED BY 
ULTRASONIC TRAVELING WAVE DIFFRACTION MODULATOR 

A66- 15861 


TIME RESOLVED INTERFEROMETRY, CINEMATOGRAPHY, AND 
TRAVELING WAVE CAVITY STUDIES ON RUBY LASERS 
AFCRL— 65— 467 N66-16656 

SPECTRAL LINE WIDTH NARROWING IN TRAVELING WAVE 
RUBY LASER CAVITY EMISSION N66-16658 

traveling wave amplifier 

PLANE STATIONARY MCCE OF TW LASER AMPLIFIER WITH 
FEEDBACK A65-19683 

TRAVELING-WAVE QUANTUM PARAMAGNETIC AMPLIFIER 
APPLIED TO RADIO-ASTRONOMICAL INVESTIGATIONS IN 
8-CM BANC A65-24882 

TRAVELING— W * VF OUANTUM PARAMAGNETIC AMPLIFIER 
APPLIED TO RADIO-ASTRONOMICAL INVESTIGATIONS IN 
6-CM BAND A65-36359 

NCNL INEAR PROPAGAT ICN OF PULSE SIGNAL IN LASER 
TYPE TRAVELING WAVE AMPLIFIER A66-11841 

APPLICATION, PROBLEMS AND STATE OF LOW NOISE 
AMPLIFIERS AND TRAVELING WAVE TUBES, MASER AND 
ADLER TUBES GAIN IN RADAR SYSTEMS 

A66-14123 

NONLINEAR EFFECTS IN TRAVELING HAVE LASER 
AMPLIFIERS 

AFCSR— 65-0999 N66-1C779 

TRAVELING HAVE MASER 

LOW NOISE KA-BANO TRAVELING WAVE MASER AMPLIFIER 
FOR WINDOW AT 8 MM WHERE ATMOSPHERIC ATTENUATION 
IS LOW A65-16565 

TRAVELING WAVE MASER FOR TELSTAR AND RELAY 
SATELLITES, DISCUSSING ELECTRONICS AND SOLID STATE 
PHYSICS PRINCIPLES AND DESIGN A65-16798 

MICROWAVE PROPERTIES PARTICULARLY LINEWIDTH AND 
MAGNETIC ANISOTROPY IN CALCIUM- VANADIUM BISMUTH 
GARNET, NOTING TWM ISOLATOR A65-24964 

TRAVELING WAVE MASER EMPLOYING MAGNETIC STAGGER 
TUNING IN SMALL COMPACT SUPERCONDUCTING MAGNET 
ACHIEVES TRADING EXCESS ELECTRONIC GAIN FOR 
BANDWIDTH A65-29196 

LOCK-ON BANC OF CONTINUOUSLY OPERATING LASER 
OSCILLATOR DETERMINED FOR TRAVELING WAVE CIRCUIT 

A65— 30070 

NOISE OUTPUT AND NOISE FACTOR OF OVERLOADED MASER 
AMPLIFIERS STUDIED AS FUNCTION OF SMALL-SIGNAL 
GAIN VS ACTUAL GAIN A65-31032 

SPECTRAL PROPERTIES OF HELIUM-NEON TRAVELING WAVE 
LASER, EXAMINING QUESTION OF MODE DECOUPLING 

A65-31306 

TRENDS IN MASER AMPLIFIERS, DESCRIBING TYPES AND 
DEVELOPMENT TECHNIQUES A65-31408 

TRAVELING WAVE MASER SUPERCONDUCTING MAGNET 
COOLED IN CLOSED-CYCLE REFRIGERATOR BY THERMAL 
CONDUCTION A65-32128 

FORWARD TRAVELING COHERENT ACOUSTIC WAVE AND 
BACKWARD TRAVELING ELECTROMAGNETIC WAVE PRODUCED 
IN STIMULATED BRILLOUIN SCATTERING CF INTENSE 
LASER BEAM A65-32745 

SPECTRAL PROPERTIES OF HELIUM-NEON TRAVELING WAVE 
LASER, EXAMINING QUESTION OF MODE DECOUPLING 

A65-33352 

C-BAND TRAVELING WAVE MASER / TWM/ WITH IRON DOPED 
RUTILE CRYSTAL AND MEANDER LINE SLOW WAVE CIRCUIT 

A65-33373 

TRUNCATED EQUATIONS DESCRIBING COHERENT RADIATION 
CF EXCITED CHROMIUM IONS IN RUBY SITUATED IN 
TRAVELING WAVE RESONATOR A65-35919 

TRAVELING WAVE MASER FOR DIRECT MEASUREMENT OF 
CHANGES IN RUBY SPIN TEMPERATURE FOR VARIOUS 
PERTURBATIONS 

NASA-CR— 588 15 N65-29444 
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TRAVELING HAVE TUBE 


SUBJECT INDEX 


COMPUTER ANALYSIS DETERMINING CHANGE OF PCPULATICN 
INVERSION AND OUTPUT PHOTON FLUX AND EXPERIMENT 
USING RUBY FOR OSCILLATOR AND AMPLIFIER USING 
TRAVELING WAVE MASER IN TRIANGULAR CONFIGURATION 
GSP/PHY S/ 65— 14 N65-31091 


INJECTION-TYPE LASERS N65-20166 

TRIANGULATION 

OPTICAL TRACKING OF SATELLITES EQUIPPED FOR 
GEODETIC TRIANGULATION, USING GROUND LASER BEAMS 

A65-2S936 


DEVELOPMENT AND APPLICATION OF IMPROVED MASER 
TECHNIQUES FOR BROADBAND MASER SYSTEM. - 
TRAVELING WAVE MASER TECHNIQUES 

RADC-TR-65-148 N65-32203 


TRIPLET EXCITATION 

PULSED MOLECULAR NITROGEN LASER THEORY VIA 
ELECTRON IMPACT EXCITATION OF TRIPLET STATES 

A65-33050 


SOLID— STATE AND TRAVELING-WAVE MASER TECHNIQUES 
RADC-TR-65-30 N65-33397 

MILLIMETER AND SUBMILLIMETER MASER DEVICES - 
MEASURING TECHNIQUES FOR ZERO FIELD MASER 
REPT.-490G N65-33895 

DESIGN OF 8 MILLIMETER TRAVELING WAVE MASER 
FOR RADIO ASTRONOMY 

AD-619191 N65-35I72 

INDUCED EMISSION MODES OF TRAVELING WAVE LASER 

A66-10778 

WIDE TUNING RANGE L-BAND TRAVELING WAVE MASER 
NOTING SLOW WAVE STRUCTURE AND ISOLATOR MATERIAL 

A66-12441 

TRAVELING FIELOS IN INTERACTION OF IONIZED GASES 
WITH ELECTROMAGNETIC FIELD CURRENTS CHECKING 
LORENTZ FORCE AND MAGNETIC INDUCTION 

A66-12980 


TROPOSCATTER 

LASER BEAM BEYOND- HORIZON COMMUNICATION BY MEANS 
OF CLOUC AND HAZE SCATTERING A65-19596 

SEMICONDUCTOR LASERS, FM TECHNIQUES AND MULTIPLE- 
SCATTER PATHS USED TO OVERCOME MODULATION NOISE 
UNDER VARYING WEATHER CONDITIONS 

A66-I9915 


TUNGSTATE 

STUDIES ON RADIATION PROTECTION FOR MAN, OPTICAL 
MASER OF NEODYMIUM IN TUNGSTATE, CYLINDER WAVE 
PROPAGATION ANALYSIS, AND ELECTROMOTIVE FORCE OF 
INDIUM ANTIMONIDE CCMPOUNO 

JPRS-33I52 N66-15042 


OPTICAL MASER OF TRIVALENT NEODYMIUM IN TUNGSTATE 
CRYSTALS N66-15C45 


TUNGSTEN 

ENERGY MEASUREMENT OF RUBY 
EMISSION FROM TUNGSTEN 


LASER INDUCED ELECTRON 
A65-20241 


FABRY- PEROT INTERFEROMETER AND CONFOCAL AND 
SPHERICAL RESONATOR, CALCULATING INTEGRAL 
EQUATIONS FOR EIGNVALUE AND EIGENFUNCTION OF 
LOWEST ORDER TW EIGENMODE A66-14277 

TRAVELING WAVE OSCILLATIONS OF ION RING LASER IN 
MIRROR-RING RESONATOR A66-I4903 

EXPERIMENTAL L-BAND TRAVELING WAVE MASER 
DEVELOPED WITH EXCEPTIONALLY WIDE TUNING RANGE 

A66-15958 


CONTINUOUSLY PULSED LASER DEVICE WITH SELF- 
CONTAINED LASER OSCILLATOR AND POWER SUPPLY - 
LASER HEADS USING TUNGSTEN LAMPS AND XENON 
FLASHLAMPS FOR PUMP EXCITATION 

REPT.-2 N65-27581 

PULSED XENON FLASHLAMP AND CONTINUOUS INCANDESCENT 
TUNGSTEN LAMP TRADEOFFS AS NEODYMIUM-YTTRIUM 
ALUMINUM GARNET CRYSTAL LASER PUMPS 

REPT.-3 N65-30242 


L-BAND TRAVELING-WAVE MASER FOR RADIC ASTRONOMY 
RESEARCH AT 21 CM USES CHROMIUM-DOPED RUTILE 

A66-16640 

LOCK-ON BAND OF CONTINUOUSLY OPERATING LASER 
OSCILLATOR DETERMINED FOR TRAVELING WAVE CIRCUIT 

A66-17623 

SUPERCONDUCTING MAGNET FOR VARIABLE BANDWIDTH 
TRAVELING WAVE MASERS, NOTING AMPLIFIER BANDWIDTH 
INCREASE VIA GAIN REDUCTION A66-21417 

GC/S NITROGEN-COOLED NONDEGENERATE PARAMETRIC 
AMPLIFIER, NOTING DESIGN, APPLICATION AND 
OPERATION CHARACTERISTICS A66-21857 

INDUCED EMISSION MODES OF TRAVELING WAVE LASER 

A66-22290 

EASILY FABRICATED LIGHTWEIGHT SUPERCONDUCTING 
MAGNET DESIGNED FOR USE WITH TRAVELING WAVE MASERS 

A66-24312 

BROADBAND TRAVELING WAVE MASER TECHNIQUES AND 
N-TYPE GERMANIUM S EM I CCNDUC TOR DEVELOPMENT 
RADC-TR-65-366 N66-15720 

MULTICOIL SUPERCONDUCTING MAGNETS FOR BROADBAND 
TRAVELING WAVE MASERS 

NASA— CR-386 N66-18I74 

TRAVELING WAVE TUBE 

TRAVELING-WAVE TUBE WITH PHOTOELECTRIC CATHODE 
USED AS DEMODULATOR FOR LASER COMMUNICATION 

A65-1 4345 

NOISE BEHAVIOR OF POTENTIAL MINIMUM OF TRAVELING 
WAVE TUBES ANO REDUCTION FACTOR FOR SHOT NOISE 

DETERMINED, USING LASERS A65-26936 


TUNING 

INTERNAL TUNING METHODS FOR CONTINUOUS WAVE 
LASERS OVER ANGSTROM BANDWIDTHS 

SEL-64-092 N65-14369 

CAVITY TUNING OF AMMONIA MASERS BY PRESSURE AND 
ZEEMAN EFFECT MODULATION N65-26684 

TWO-FREQUENCY VOLUME RESONATOR WITH INDEPENDENT 
TUNING WITHIN WIDE FREQUENCY BAND 

A66-1 891 8 


TUNNELING 

SOLIC STATE AND MASER TECHNIQUES - BREADBOARD 
EVALUATION, MEASUREMENTS OF LCW-TEMP ERA TURE 
SEMICONDUCTOR, AND SUPERCONDUCTING THIN FILM 
TUNNELING EFFECTS 

R ADC— T CR-64-480 N65-16017 

U 

U.S«S«R* 

LASER RESEARCH IN L.S.S.R., COMBUSTION 
INSTABILITY IN LIQUID ROCKET AND AIR BREATHING 
PROPULSION, GAS DYNAMICS ANO PROPERTIES AT HIGH 
TEMPERATURE, AND MORPHOLOGICAL FORMS IN POLYMERS 
AD-460286 N65-23836 

ULTRAHIGH VACUUM 

INTERACTION MECHANISM BETWEEN LASER BEAM AND 
SURFACE IN ULTRAHIGH VACUUM A66-15484 

ULTRASONIC LIGHT MODULATOR /ULM/ 

RUBY LASER OSCILLATIONS MODULATED BY ULTRASONIC 
V I BRAT I CN A6 5-19623 

OPTICAL BEAM SCANNING AND LASER OUTPUT MODULATION 
BY MEANS OF ULTRASONIC CELL BUILT AROUND FOCUSING 
CYLINDRICAL SECTION TRANSDUCER A65-28419 


ELECTRONICS RESEARCH ON TRAVELING WAVE TUBES 
RARE EARTH TARGETS FOR NEUTRON GENERATORS, 
AND GAS DISCHARGE AND SEMICONDUCTOR 
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WIDEBANO LASER BEAM MODULATION, USING BRAGG- 
ANGLE DIFFRACTION BY AMPLITUDE-MODULATED 
ULTRASONIC WAVES A65-29974 



SUBJECT INDEX 


VIBRATION NODE 


ULTRASONIC LASER MODULATION TECHNIQUES 

C— 920259— 3 N65-18440 

LIGHT OUTPUT FROM HELIUM-NEON GAS MASER 
PHOTOGRAPHED WITH AND WITHOUT INTRACAVITY 
MODULATION AT LOCKING FREQUENCY, USING HIGH SPEED 
ROTATING MIRROR A66-17205 

MODULATING OUTPUT OF SOLID-STATE LASERS 

D— 920259- 12 N66-12814 

ULTRASONIC HAVE 

HYPERSONIC WAVES PRODUCED BY BRILLOUIN EFFECT, 
USING METHOD OF TWO INTENSE LIGHT BEAMS 

A65-14874 

BRILLOUIN SCATTERING IN LIQUIDS EXCITED BY HE- NE 
MASER AND OBSERVED BY FABRY- PEROT 
INTERFEROMETER, NOTING ACOUSTIC WAVE VELOCITY AND 
LINE BROADENING A65-I5699 


VACUUM ULTRAVIOLET 

RELATION BETWEEN 6CC ANGSTROM EMISSION BAND OF 
HELIUM MOLECULE AND IMPRISONMENT OF NEON RESONANCE 
LINES MEASURED TO SHOW EFFECT ON HELIUM-NEON LASER 
OPERATION A65-34662 

VANADIUM 

MICROWAVE PROPERTIES PARTICULARLY LINEWIDTH AND 
MAGNETIC ANISOTROPY IN CALCIUM-VANADIUM BISMUTH 
GARNET, NOTING TWM ISOLATOR A65-24964 

VAPOR 

GALLIUM ARSENIDE ALLOY INGOT PREPARATION BY 
VAPOR TRANSPORT METHODS FOR LASER APPLICATIONS 

N65-23139 

VAPOR DEPOSITION 

VAPOR PHASE GROWTH OF RUBY SINGLE CRYSTALS FOR 
LASER APPLICATIONS 

AD-629154 N66-23875 


HYPERSONIC WAVE GENERATION BY SUPERPOSITION OF 
TWO COHERENT LIGHT BEAMS IN SOLID CR LIQUID 
DIELECTRIC A65-15880 

POWERFUL PULSE OF RUBY LASER EMISSION GENERATED BY 
ULTRASONIC TRAVELING WAVE DIFFRACTION MODULATOR 

A65-36058 

USE OF REFRACTIVE INDEX VARIATION CAUSED BY 
PROPAGATION OF ULTRASONIC WAVES IN LASER 
FEEDBACK INTERFEROMETER TO CONTROL LASER OUTPUT 
C— 920083— 12 N65-15207 

POWERFUL PULSE OF RUBY LASER EMISSION GENERATED BY 
ULTRASONIC TRAVELING WAVE DIFFRACTION MODULATOR 

A66-15861 

ULTRASONIC WAVE TRANSDUCER 

EFFICIENT DIFFRACTION OF INCIDENT LASER BEAM AT 
BRAGG ANGLE INCIDENCE INTO FIRST-ORDER MODE, 

USING TRAVELING ULTRASONIC WAVES IN WATER 

A65-33057 

ULTRAVIOLET LIGHT 

LASER PRODUCTION OF HARD ULTRAVIOLET LIGHT FOR 
STUDYING LIGHTNING AND ATMOSPHERIC PROPAGATION 
LET “* 17 N65-14074 

INTENSE UV PUMPING EFFECT ON RUBY LASER OUTPUT 

A66-20519 

ULTRAVIOLET RADIATION 

U V ION LASER TRANSITIONS IN INERT GASES, OXYGEN 
AND NITROGEN BETWEEN 2300 AND 4000 ANGSTROMS, 
SHOWING RELATIONSHIP BETWEEN GAIN AND TUBE 
DIAMETER A65-27334 

U V RADIATION STIMULATED EMISSION IN OPTICALLY 
PUMPED POTASSIUM BROMIDE CRYSTALS USEFUL FOR LASER 
EMISSION WHICH IS CONSISTENT WITH POPULATION 
INVERSION EXCITON SCHEME A65-35069 

HIGH INTENSITY ULTRAVIOLET RADIATION SOURCE TO 
PUMP PHOSPHORS AND LASER MATERIALS WITH 
ABSORPTION BANDS IN PHOSPHOR EMISSION SPECTRUM 
D0RF-I73 N65-14365 

EFFECTS OF INTENSE ULTRAVIOLET RADIATION ON GLASS 
MATERIALS, ANO PERFORMANCE CHARACTERISTICS OF 
GLASS LASERS 

AD-623309 N66-14533 

UPPER ATMOSPHERE 

UPPER ATMOSPHERIC OBSERVATION USING NORMAL-PULSE 
RUBY LASER TECHNIQUES, PRESENTING HEIGHT 
DISTRIBUTION CURVES OF SCATTERED LIGHT 

A66-13376 


VACUUM MELTING 

ELECTRON BEAM MELTING HEAT SOURCE IN VACUUM 
METALLURGY, AND RUBY AND NEODYMIUM GLASS LASERS 
FOR INDUSTRY N65-23723 

VACUUM PUMP 

AMMONIA MASER - AMMONIA MOLECULAR GENERATOR 
FTD-TT— 65— 803/1C2E4 N66-19855 


VAPORIZATION 

HEATING AND VAPORIZATION EFFECTS DUE TO HIGH PCWER 
LASER BEAM ABSORPTION AT OPAQUE SURFACES, NOTING 
ALSO Q-SWITCHED LASERS A65-17663 

MATERIAL VAPOR IZ AT ICN BY Q-SPOILED LASER PULSES 
FOR SPECTROSCOPIC ANALYSIS OF VAPOR OPTICAL 
EMISSION AND ABSORPTION PROPERTIES 
AFCRL— 64-871 N65-22274 

VAPORIZATION HEAT 

INTERACTION OF LIGHT PULSE FROM RUBY LASER WITH 
MERCURY SURFACE, OBSERVING MECHANICAL IMPACT 
BELIEVED TO BE RAPID VAPORIZATION PROCESS 

A66- 14373 

VASCULAR SYSTEM 

RETINAL VASCULATURE OF RABBIT AND MONKEY AS 
AFFECTED BY LASER IRRADIATION PROXIMITY OF 
PIGMENT EPIThELIUM, BLCOD FLOW, AND AMOUNT OF 
REDUCED HEMOGLOBIN A66-80470 

VELOCITY DISTRIBUTION 

HIGHER ORDER CALCULATION OF LASER OUTPUT, NOTING 
APPROXIMATION METHOC FOR LINEWIDTH PARAMETER AND 
LAMB DIP SHAPE ACCURACY A66-19063 

VELOCITY MEASUREMENT 

RELATIVITY VELOCITY SENSING TECHNIQUE FOR MOVING 
VEHICLE BY LASER LIGHT BACKSCATTERED FROM SURFACE 

A65-14934 

OPTICAL DIFFRACTION VELOCIMETER LASER NAVIGATION 
SYSTEM A65-29275 

MOVING SURFACE VELOCITY MEASUREMENT USING LASER 
RADIATION 

GE/EE/64- 18 N65-17373 

DIFFRACTION VELOCIMETER DETECTING AND MEASURING 
TRANSVERSE MOVEMENT OF SURFACE BY SENSING LIGHT 
BACKSCATTERED BY IT WHEN LASER ILLUMINATED 

A66-18333 

OPTICAL DIFFRACTION VELOCIMETER, USING 
BACKSCATTERED LASER LIGHT TO MEASURE RELATIVE 
VELOCITY BETWEEN LIGHT SOURCE AND SURFACE 

A 6 6-22 958 

CONTINUOUS WAVE GAS LASER DOPPLER FLOW METER FOR 
GAS VELOCITY MEASUREMENT N66-22338 

VERNEUIL TECHNIQUE 

GROWTH OF RUBY BOULES ON 60 DEGREE VERNEUIL RODS 
BY CZOCHRALSKI METHOD - LASER APPLICATION 
SRCR-65— I N65-27885 

VIBRATION NODE 

KINETIC EQUATION TC DESCRIBE CONTINUOUS WAVE LASER 
RADIATION INSTABILITY A65-19739 

OSCILLATION CHARACTERISTICS OF RUBY LASER WITH 
EXTERNAL MIRRORS OF LARGE SPACING 

A65-33517 

PROPERTIES OF FREQUENCY MODULATION AND SUPER MOOE 
LASER 

IER ~ X N66-1C766 
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VIBRATIONAL FREQUENCY 

FEASIBILITY OF LASER OPERATING ON VIBRATIONAL - 
TRANSITIONS - SCHEMES USING FRANCK- CONDON 
PRINCIPLE 

VAR I AN- 3 14— 3S N65-28I68 

VIBRATIONAL RELAXATION 

RELAXATION OSCILLATIONS IN FOUR-LEVEL SOLID STATE 
LASER STUDIED VIA DIFFERENTIAL EQUATIONS, 
CALCULATING SHAPE AND ENVELOPE OF OSCILLATION 

A65-30574 


VISUAL PERCEPTION OF INFRARED LASER EMISSION 
NASA— TT—F— 9888 N66-22300 

VOICE COMMUNICATION 

ELECTRODELESS EXCITATION OF DISCHARGE IN HELIUM- 
NEON GAS LASER TUBE APPLIED TO VOICE TRANSMISSION 

A66-14924 


VOLT-AMPERE CHARACTERISTICS 

CURRENT-VOLTAGE CHARACTERISTICS OF CW X-BAND 
GA AS MICROWAVE GUNN GENERATOR 

A66-23029 


VIBRATIONAL ANO ROTATIONAL RELAXATIONS IN CARBON 
DIOXIDE AND NITROUS OXIDE LASER SYSTEMS, USING Q- 

SW ITCHING TECHNIQUES A66-23355 

VIBRATIONAL SPECTRUM 

C W LASER OSCILLATION ON P BRANCH ROTATIONAL 
TRANSITIONS OF VIBRATION BAND OF NITROUS OXIDE 

A65-16671 

PARTIAL AND COMPLETE VIBRATIONAL- ROTATIONAL 
POPULATION INVERSION CONDITIONS, DISCUSSING 
VIBRATIONAL STATE CHANGE IN PHYSICAL AND CHEMICAL 

PROCESSES ' A65-20067 

C W HIGH POWER OPERATION OF NITROGEN-CARBON 
DIOXIDE LASER OSCILLATING ON P-BRANCH ROTATIONAL 
TRANSITIONS OF VIBRATIONAL BAND CF CARBON DIOXICE 

A65-33055 


VOLTAGE BREAKDOWN 

BREAKDOWN OF GASES UNDER INFLUENCE OF LASER SPARK 


PHENOMENA WITH SUBSEQUENT ABSORPTION OF LASER 


mriTATinu Akin r.AC uCATTwr, 


AZ.X._ 1 ni/. £ 


VOSKHOD II SPACECRAFT 

GIANT RADIO TELESCOPE TO DETECT EXTRATERRESTRIAL 
RADIATION, RAMAN SCATTFR ING LASERS, FORECASTING 
SOLAR FLARES FOR MANNED SPACE FLIGHT, VOSKHOD 
II LIFE SUPPORT, AND ALUMINUM NITRIDE FILMS 


W 


GREEN LASER LIGHT TRANSMISSION THROUGH WATER 
NOLTR— 64-179 N65-20605 


LASER ACTION ON P- AND R-BRANCH TRANSITIONS OF 
CARBON DIOXIDE VIBRATIONAL SPECTRUM BAND PRODUCED 
BY PULSED DISCHARGE ADMIXTURE OF VARIOUS GASES 

A65-33058 


HEAVY WATER USED AS LIQUID LASER SOLVENT FOR HIGH 
RADIANCE LIQUID LASER SYSTEMS AND RESEARCH IN 
OUTPUT BEAM DIVERGENCE, SPECTRAL NARROWING, AND 
THRESHOLDS FOR LASER ACTION 






LASER ACTION ON ROTATIONAL TRANSITIONS OF 10-9, 9- 
8, 8-7, 7-6 AND 6-5 VIBRATIONAL BANOS OF GROUND 
ELECTRONIC STATE CO A66-I8424 


COMPARISON OF UNDERWATER ATTENUATION OF RUBY 
LASER LIGHT WITH NONLASER LIGHT 

NRL-6181 N65-28158 


LASER ACTION ON ROTATIONAL LINE IN CARBON DIOXICE 
AND NITROUS OXIDE VIBRATIONAL SPECTRA IN BOTH P 
AND R BRANCHES UP TO J VALUES OF OVER 50 

A66-2 3357 


WATER VAPOR 

PULSED WATER VAPOR LASER 
ANO PERFORMANCE 


FOR FAR IR GIVING DESIGN 
A65-22626 


VISIBLE RADIATION 

LASER OSCILLATION IN VISIBLE REGION FROM PULSED 
COLD CATHODE DISCHARGE IN IONIZED S AND P 

A65-33379 


MEASUREMENT OF VERTICAL WATER VAPOR PROFILES BY 
MEANS OF THERMALLY TUNED RUBY LASER OPTICAL 
RADAR SYSTEM - HUMIDITY MEASUREMENT 

REPT .-65-6 N66-14852 


VISIBLE DISCHARGES INDUCED IN GASES BY FOCUSED 
RUBY LASER PULSES 

REPT.-1579- 14 N65-14982 

VISIBLE SPECTRUM 

BROADBAND DIELECTRIC MIRRORS USED WITH PULSED GAS 
LASER TO OBSERVE LASER OSCILLATIONS IN VISIBLE 
WAVELENGTH REGION A65-16570 

LASER OSCILLATION IN VISIBLE SPECTRA OF SINGLY 
IONIZED ZINC AND CADMIUM OBTAINED WITH PULSED 
DISCHARGES IN HEATED VAPORS OF THESE METALS MIXEO 
WITH NOBLE GASES A65-32747 

FREQUENCY STABILIZATION IN VISIBLE SPECTRUM OF 
GAS LASER USEO AS OPTICAL PUMP GAIN MODULATOR 
NASA-CR-64359 N65-31013 

SPECTROSCOPY OF HIGH POWER GAS LASER EMISSION 
IN VISIBLE SPECTRUM FROM CW ARGON, KRYPTON, 

XENON, ANO MERCURY-HELIUM LASERS 

QPR-3 N65-31202 

OUTPUT SPECTRA OF ARGON ION LASER IN RING 
RESONATOR AND TWO MIRROR RESONATORS 

A66-14904 


GROWTH OF WAVES IN PULSED LASER AMPLIFIER 
CALCULATED USING QUASI ONE-DIMENSIONAL MODEL - 
AMPLIFICATION OF EXTERNALLY IMPRESSED AND 
SPONTANEOUSLY EMITTED WAVES 

AVCO-E VERETT RES. REPT.-233 N66-10972 


SPONTANEOUS EMISSION FROM 
COHERENT LIGHT WAVE 
AFOSR— 65- 1000 


ATOM INTERACTING WITH 

N66-12043 


WAVE ATTENUATION 

COMPARISON OF UNDERWATER ATTENUATION OF RUBY 
LASER LIGHT WITH NONLASER LIGHT 


NRI -61 R 1 


N65-381 58 


WAVE DIFFRACTION 

MONOGRAPH ON THEORY OF COHERENCE IN OPTICS 
INCLUDING CONCEPT OF DEGREE IN COHERENCE, 

COHERENCE IN QUAS I-MONOCHROMAT IC LIGHT AND IN 
DIFFRACTION PHENOMENA A65-33897 

SYNCHRONIZED GENERATION OF RADIATION BY ALL 
SEMICONDUCTOR ELEMENTS OF LASER SYSTEM WITH 
RADIATIVE MIRRORS CAUSED BY DIFFRACTION OF 
ELECTROMAGNETIC FIELD A65-35279 


VISUAL DISPLAY 

LASER BEAM MODULATING TECHNIQUES AND SCANNING 
DEVICE TO FORM OPTIMAL VISUAL DISPLAYS 
RADC-TDR-64-365 N65-20562 


VISUAL PERCEPTION 

VISUAL PERCEPTION OF INTENSE COHERENT IR 
RADIATION FROM GAS LASER A65-24083 


TIME DEPENDENT EMISSION BEHAVIOR OF SINGLE AXIAL 
MODE OF DIFFRACTION LIMITED RUBY LASER AT ROOM 
TEMPERATURE A66-20420 


IVE EQUATION 

OBLATE SPHERICAL CAVITY MODE APPROACH TO MODE 
STRUCTURE OF LASER RESONATOR, USING VECTOR WAVE 

A A C 1 OOlO 


cm at t r Ki 


VISUAL PERCEPTION OF INTENSE COHERENT 
RADIATION FROM GAS LASER 


IR 

A65-34904 


WAVE EXCITATION 

LASER EXCITATION IN QUARTZ OF ELASTIC MODES OF 
THICK PLATE, SUGGESTING ENERGY COUPLING MECHANISMS 
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MIRE 


A66-12423 

have front 

PUMP TRANSFORMER LASERS - CONVERSION TO SINGLE 
PLANE-WAVEFRONT BY ABSORPTION AND RE-EMISSION 
OF MOLECULAR GAS MEDIUM 

GPL-A-31-l N65-35530 

WAVE FRONT RECONSTRUCTION 

LASER APPLICATION PROBLEMS IN INTERFEROMETRY, 

RADAR AND HOLOGRAPHY INCLUDING MECHANICAL 
STABILITY, NOISE SUPPRESSION, DIRTY LASER BEAM 
RESTORATION, ETC A66-U454 

MODE -CONTROL LED GIANT PULSE LASER USED TO PRODUCE 
TWO-BEAM HOLOGRAM IN SHORT EXPOSURE TIME OF 30 
NSEC A66-I2215 

HAVE INTERACTION 

MICROWAVE PROBLEMS IN ACOUSTIC WAVE INTERACTIONS, 
TRANSVERSE WAVE ELECTRON BEAM, OPTICAL 
SPECTROSCOPY OF LASER MATERIALS, AND NONLINEAR 
QUANTUM STUDIES 

ML-1243 N65-15605 

PHONON-PHOTON INTERACTIONS IN OPTICAL SOURCES - 
THEORETICAL DESCRIPTION OF BRAGG AND 
RAMAN- NATH SCATTERING CAUSED BY PROPAGATION OF 
PLANE ACOUSTIC WAVE THROUGH LASER BEAM PATH 
AFOSR— 65— 2647 N66-22449 

HAVE OSCILLATOR 

SEPARATION OF SINGLE WAVE OSCILLATION MODES OF 
NEON-HELIUM GAS LASER N65-20782 

WAVE PROPAGATION 

MODE GUIDING AND GAIN IN JUNCTION LASER DUE TO 
DIELECTRIC SANDWICH CONFINING WAVE PROPAGATION 

A66— 13952 

STUDIES ON RADIATION PROTECTION FOR MAN, OPTICAL 
MASER OF NEODYMIUM IN TUNGSTATE, CYLINDER WAVE 
PROPAGATION ANALYSIS, AND ELECTROMOTIVE FORCE OF 
INDIUM ANTI MON IDE COMPOUNO 

JPRS-33152 N66-15042 

WAVE SCATTERING 

LENSLESS PHOTOGRAPHY USING LASERS AND HOLOGRAM/ 
INTERFERENCE PATTERNS BETWEEN REFERENCE HAVE AND 
WAVES SCATTERED BY RECORDED OBJECT/PROOUCING 
THREE-DIMENSIONAL IMAGES A65-27196 

WAVEGUIDE 

FEASIBILITY OF SINGLE-MODE MACROSCOPIC OPTICAL 
WAVEGUIDES AND COMPONENTS OPERATING AT 
MICROWAVE FREQUENCIES FOR ADVANCED LASER 
SYSTEMS 

NASA— CR— 60527 N65-16252 

WAVEGUIDE COUPLING BETWEEN ADJACENT PARALLEL 
FIBERS AS MEANS OF TRANSFERRING RADIATION FROM 
ONE ELEMENT TO ANOTHER A66-14827 

PHOTON TRAPPED WAVE EFFECT FOR DEVELOPING OPTICAL 
WAVEGUIDES IN WHICH OPTICAL BEAM CREATES WAVEGUIDE 
AS IT PROPAGATES A66-16662 

IRREGULAR BENDS AND LENS DISPLACEMENTS EFFECT ON 
WAVELENGTH AND MODES IN LASER WAVEGUIDE 

A66-23103 

MACROSCOPIC WAVEGUIDE AND WAVEGUIDE COMPONENTS FOR 
OPTICAL SYSTEMS - LASERS 

NASA-CR-332 N66-16086 

WAVEGUIDE ANTENNA 

GC/S NITROGEN-COOLED NONDEGENERATE PARAMETRIC 
AMPLIFIER, NOTING DESIGN, APPLICATION AND 
OPERATION CHARACTERISTICS A66-21857 

WAVEGUIDE TUNER 

TWO-FREQUENCY VOLUME RESONATOR WITH INDEPENDENT 
TUNING WITHIN WIDE FREQUENCY BAND 

A66-18918 

HAVEL ENGTH 

WAVELENGTH CHANGE OF SPONTANEOUS AND STIMULATED 
EMISSION WITH UNIAXIAL PRESSURE UNDER CW 
OPERATION OF GA AS DIODE LASER AT 4 DEGREES K 


A66-19922 

WAVELENGTH MEASUREMENT OF HEL IUM-NECN LASER 
EMISSION BY DOUBLE-CHANNEL RECORDING 
INTERFEROMETER, USING KRYPTON-86 PRIMARY STANDARD 

A66— 22874 

WEATHER FORECASTING 

UPPER ATMOSPHERIC OBSERVATION USING NORMAL-PULSE 
RUBY LASER TECHNIQUES, PRESENTING HEIGHT 
DISTRIBUTION CURVES OF SCATTERED LIGHT 

A66-13376 

WEATHER RADAR 

MASER PREAMPLIFIER DESIGNED INTO X-BAND WEATHER 
RADAR SET 1 NLKtAb tu RADAR SENSITIVITY SY 12.5 
DECIBELS TO OVERALL 118.5 DECIBELS 

A66-13688 

LASER RADAR AS INSTRUMENT TO OBTAIN OPERATIONAL 
METEOROLOGICAL INFORMATION A66-21067 

EVALUATION OF MASER-EQUIPPED WEATHER RADAR SET AND 
AREA PRECIPITATION MEASUREMENT INDICATOR - 
METEOROLOGICAL SENSING DEVICE - ELECTRONICS 
CPR-1 N6 6— 14191 

MASER EQUIPPED WEATHER RADAR AND PRECIPITATION 
MEASUREMENT INDICATOR 

CPR-2 N66— 19957 

WELDED JOINT 

LASER WELDING TECHNIQUE EXAMINING JOINT DESIGN, 
WELDABLE MATERIALS AND COSTS A65-32798 

LASER BEAM WELDING ELECTRONIC-COMPONENT LEADS 

A66-14517 

WELDED STRUCTURE 

HIGH POWERED LASERS AND LASER WELDING 

NASA— TM—X— 53285 N65-28961 

WELDING 

LASER MICROWELDING EVALUATION WITH REGARD TO 
BONDING OF DISSIMILAR ELECTRONIC INTERCONNECTION 
MATERIALS FOR THIN FILM CIRCUITS 

A65-24352 

ESTIMATION OF ENERGY PARAMETERS OF LASER LIGHT 
BEAM USED TO WELD METALS A65-30071 

LASERS FOR MACHINING AND WELDING, NCTING 
PARTICULARLY HE- NE PULSED LASER 

A65-30540 

PRODUCTION LASER WELDING OF INTRICATE AND CRITICAL 
SUBASSEMBLIES INCORPORATED INTO SPACE VEHICLES ANO 
COMPONENTS A66-14514 

HEATING PROCESS IN LASER WELDING OF METAL SHEETS, 
TAKING INTO ACCOUNT ENERGY DISTRIBUTION, HEAT 
TRANSFER AND FLUX DENSITIES A66-15347 

ESTIMATION OF ENERGY PARAMETERS OF LASER LIGHT 
BEAM USED TO WELD METALS A66-17626 

LASER WELOING FOR PRODUCTION MICROWELDI NG , NOTING 

DESIGN, CONSTRUCTION AND APPLICATION 

ASTME PREPRINT MM66-707 A66-24415 

LASER TECHNIQUES FOR WELDING POLYTHERMALESE COATED 
MAGNET WIRE TO STAINLESS STEEL ANO GOLD PLATED 
NICKEL TERMINALS 

NASA-CR-70935 N66-19615 

WELDING HACHINE 

PULSED LASER WELDING, W IRE-TO-WIRE, SHEET-TG- 
SHEET, CIRCUIT BOARD, VACUUM TUBE, ETC 

A66-18153 

HIGHER COEFFICIENT 

QUANTUM STATISTICAL PROCEDURE DEVELOPS* FOR 
RADIATION FIELD AND APPLIED TO LASER AMPLIFIERS 

A65— 32707 

WIRE 

LASER TECHNIQUES FOR WELDING POLYTHERMALESE COATED 
MAGNET WIRE TO STAINLESS STEEL AND GOLD PLATED 
NICKEL TERMINALS 
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NASA-CR-70935 


N66-19615 


X 


ZERO FIELD X-BAND MASER DESIGN FOR MICROWAVE 
QUANTUM AMPLIFIERS - MILLIMETER ANC 
SUBMILLIMETER WAVE DEVICES 

REPT.-490F N65-25851 

MASER PREAMPLIFIER DESIGNED INTO X-BAND WEATHER 
RADAR SET INCREASED RADAR SENSITIVITY BY 12.5 
OECIBELS TO OVERALL 118.5 DECIBELS 

A66-13688 

CURRENT-VOLTAGE CHARACTERISTICS OF CW X-BAND 
GA AS MICROWAVE GUNN GENERATOR 

A66-23029 


X-RAY INSPECTION 

RUBY LASER CRYSTALS GROWN BY FLAME-FUSION, FLUX 
AND CZOCHRALSKI METHOD EXAMINED FOR PERFECTION RY 
X-RAY TOPOGRAPHY AND DOUBLE-CRYSTAL ROCKING 
CURVES A66-13744 


Y 

YTTERBIUM 

YB3- ER3 GLASS THREE LEVEL LASER ACTION 

A65-17208 

LASER CHARACTERISTICS OF AND COHERENT OSCILLATIONS 
FROM TR 1VALENT TM, HO, YB AND ER IONS IN 
YTTRIUM ALUMINUM GARNET A66-1C241 

YTTRIUM-ALUMINUM GARNET /YAG/ CRYSTAL 

COHERENT HIGH POWER PULSES FROM OPTICALLY PUMPED 
Y A G- ND LASER BY Q-SWITCHING FROM MIRROR 
ROTATION A65-26003 

LASER MODULATION AT ATOMIC LEVEL - YTTRIUM- 
ALUMINUM GARNET EMISSION AND LASER EMISSION 
SHIFT WITH HOMOGENEOUS PULSED MAGNETIC FIELD 
NASA-CR-57823 N65-21308 

PULSED XENON FLASHLAHP AND CONTINUOUS INCANDESCENT 
TUNGSTEN LAMP TRADEOFFS AS NEODYMIUM- YTTRIUM 
ALUMINUM GARNET CRYSTAL LASER PUMPS 

KEPT. -3 N65-30242 


XENON 

EXCITATION MECHANISMS IN XENON AND HELIUM-XENON 
GAS LASERS 

5-705 N65-I 5980 


REPETITIVE HIGH POWER PULSES OBTAINED BY 
Q-SWITCHING OF NEODYMIUM-LOADED YTTRIUM 
ALUMINUM GARNET LASER 
CR-6 


N65-30870 


RADIATION PROTECTIVE DRUGS, XENON AND HELIUM- 
XENON LASERS, HELIUM-NEON LASER WITH SILVER AND 
DIELECTRIC COATINGS* AND TRANSISTOR CIRCUITS 
JPRS-29200 N65-20134 


LASER CHARACTERISTICS OF AND COHERENT OSCILLATIONS 
FROM TRIVALENT TM, HO, YB AND ER IONS IN 
YTTRIUM ALUMINUM GARNET A66-10241 


CONTINUOUSLY PULSED LASER DEVICE WITH SELF- 
CONTAINED LASER OSCILLATOR AND POWER SUPPLY - 
LASER HEADS USING TUNGSTEN LAMPS AND XENON 
FLASHLAMPS FOR PUMP EXCITATION 

REPT.-2 N65-27581 


SOLID STATE OPTICAL MASER RESEARCH - YTTRIUM- 
ALUMINUM-GARNET NEDCYMIUM LASER OSCILLATOR AS 
REGENERATIVE NOISE AMPLIFIER - AMPLITUDE 
FLUCTUATIONS 


kl A. < 1 


EXCITATION MECHANISMS IN XENON AND HE L I UM-XENCN 
GAS LASER* XENON LIFETIMES, AND. THEORY OF 
DIFFUSION CONTROLLED GLOW DISCHARGE 

S— 669 N65-28779 

STUDY OF PARAMETERS OF HIGH GAIN 2.026 MICRON 
XENON-HELIUM LASER TO OPTIMIZE POWER OUTPUT 
AND EFFECT OF TUBE DIAMETER ON SMALL SIGNAL GAIN 
WR6-PAD-104 N65-28901 


Z 

ZEEMAN EFFECT 

INTERFEROMETER TUNING EFFECT ON ZEEMAN BEAT 
FREQUENCY IN RADIATION OF HELIUM-NEON LASER WITH 
APPLIEO MAGNETIC FIELD A65-26956 

ZEEMAN EFFECT IN PARAMAGNETIC CRYSTALS BY RUBY FCR 
MICROWAVE MODULATION OF PULSED LASER BY ABSORPTION 

A65-32746 


PULSED XENON FLASHLAMP AND CONTINUOUS INCANDESCENT 
TUNGSTEN LAMP TRADEOFFS AS NEODYMIUM-YTTRIUM 
ALUMINUM GARNET CRYSTAL LASER PUMPS 
REPT.-3 N6 5—30242 


ELECTRON PARAMAGNETIC RESONANCE THEORETICAL 
ASPECTS AND APPLICATION TO ATOMIC NUCLEI 
POLARIZATION, INCREASED SPECTROMETER RESOLUTION 
AND SOLID STATE MASERS A65-32773 


OPACITY MEASUREMENT OF XENON FLASH TUBE - OPTICAL 
MASER 

NASA-CR-56917 N65-35256 

MULTIPHOTON IONIZATION OF XENON ATCH IN POWERFUL 
ELECTRIC FIELD BY RUBY LASER RADIATION 

A66-21966 


LASER MODULATION AT ATOMIC LEVEL - POPULATION 
INVERSION AND ESTIMATE OF ZEEMAN SPLITTING 
NASA-CR-60572 N65-16320 

CAVITY TUNING OF AMMONIA MASERS BY PRESSURE AND 
ZEEMAN EFFECT MODULATION N65-26684 


XENON FLASH TUBE FIRING SYSTEM FOR LASERS 
BNL-9257 N66-20553 

XENON LIGHT 

NINE ADDITIONAL LASER LINES IN PULSED XENON 
DISCHARGE UNDER CONDITIONS THAT DO NOT PRODUCE 
PREVIOUSLY OBSERVED LINES A65-26953 

TWO BREWSTER-TYPE LASERS IN OSCILLATOR-AMPLIFIER 
CONFIGURATION USED TO MEASURE LASER GAIN IN 
XENON-KRYPTON DISCHARGE A65-346I0 

STIMULATED EMISSION OF LIGHT FROM PURE XENON AND 
HELIUM-XENON N65-20135 


ZEEMAN EFFECT MODULATION OF AMMONIA MASER FOR 
FREQUENCY STANDARD N65-26685 

NONLINEAR ZEEMAN EFFECT FOR GAS LASER 

A66-19638 

RESONATOR MADE OF MAGNETIC MATERIALS FOR TUNING 
MOLECULAR GENERATOR BY ZEEMAN MODULATION 

A66-20792 

SIMULTANEOUS ACTION OF RF PERTURBATION BETWEEN 
ZEEMAN SUBLEVELS OF ATOMIC TRANSITION WHICH IS 
ALSO PRODUCING LASER OSCILLATION 

A66-21I77 


BALLOON-BORNE XENON LIGHT OPTICAL BEACON FOR 
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A65-3 1307 
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ANGULAR OSCILLATION MOOES IN NEON-HELIUM GASEOUS 
LASER WITH PLANE PARALLEL MIRRORS 

A65-15458 

ANGULAR OSCILLATION MODES IN NEON-HELIUM GASEOUS 
LASER WITH PLANE PARALLEL MIRRORS 

A65-28554 

DARICEK* T. 

OSCILLATION SPIKES IN QUASI-CONTINUOUS OPERATION 
OF RUBY LASER AT ROOM TEMPERATURE, NOTING 
THRESHOLD PUMPING ENERGY A66-17532 

DASARO* L. A. 

MICROWAVE AMPLIFICATION ACHIEVED IN SILICON DIODE 
EXHIBITING MICROPLASMA-FREE AVALANCHE 
MULTIPLICATION A65-19227 

DAVID* E. 

LASER EMISSION - STATE-OF-ART SURVEY 
ISL-T-21/63 N66-13536 

DAVIDOVITS, P. 

MAGNETICALLY UNSHIELDED OPTICALLY PUMPED 87 RB 
MASER OSCILLATOR A65-16673 

SELF-SUSTAINED OSCILLATION OBTAINED IN OPTICALLY 
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PUMPED RUBIDIUM MASER OPERATING AT TRANSITION 
FREQUENCY OF 6835 MC A65-21873 

OPTICALLY PUMPED RUBIDIUM 87 MASER OSCILLATOR 

A66-24124 

SELF-SUSTAINED RUBIDIUM 87 MASER OSCILLATOR 

N66-10395 

DAVIS* 8. I. 

IMMERSION LIQUIDS FOR HIGH ENERGY RUBY LASERS WITH 
MATCHING REFRACTIVE INDEXES TRANSPARENT AT RUBY 
PUMPING AND LASING WAVELENGTHS A65-22625 

DAVIS* O* T. 

MICROWAVE FREQUENCY BEATS IN OFF-AXIS MODES OF 
RUBY LASERS 

TR-3 N65-35553 

DAVIS* E. K. 

LASER OSCILLATION INCREASE IN EFFICIENCY IN 
NEODYMIUM DOPED GLASS PROOUCED THROUGH ENERGY 
TRANSFER A66-10352 

DAVIS* J. I. 

ATMOSPHERIC TURBULENCE* POWER FLUCTUATION ANO 
RADAR DETECTION IN LASER SYSTEMS DESIGN 

A66-17294 


SOLID-STATE AND TRAVELING-WAVE MASER TECHNIQUES 
RADC-TR-65-30 N65-33397 

BROADBAND TRAVELING WAVE MASER TECHNIQUES AND 
N-TYPE GERMANIUM SEMICONDUCTOR DEVELOPMENT 
RADC-TR-65-366 N66-15720 

OE LANG* H. 

INTERFEROMETER EXPERIMENT OF HELIUM-NEON LASER 
SHOWS ITS RADIATION OBEYS LAWS OF CLASSICAL OPTICS 

A65-19994 

SMALL STABLE HELIUM-NEON LASER CONSTRUCTION AND 
MODE PATTERNS A65-21256 

TWO POLARIZATION EIGENSTATES OCCURRING 
REPETITIVELY IN MULTIPLE PASS INTERFEROMETER 
CONTAINING ANISOTROPIC ELEMENTS, WITH PLANAR LASER 

EXAMPLE A65-2 1662 

OE MARIA* A. J. 

USE OF REFRACTIVE INDEX VARIATION CAUSED BY 
PROPAGATION OF ULTRASONIC WAVES IN LASER 
FEEDBACK INTERFEROMETER TO CONTROL LASER OUTPUT 

C-920083- 12 N65-15207 

ULTRASONIC LASER MODULATION TECHNIQUES 

C-9 202 59-3 N65-18440 


DAVIS* W. C. 

RUBY LASER AMPLIFIER ENERGY INPUT-CUTPUT 
MATHEMATICAL ANALYSIS AND EXPERIMENTAL 
VERIFICATION A65-17648 

FUSED SILICA OUTPUT COUPLING COMPONENT FOR LASER 
SYSTEM, USING FRUSTRATED TOTAL INTERNAL REFLECTION 
CONFIGURATION A66-17287 

MODEL FOR LASER AMPLIFIER IN WHICH EXCITED 
ELECTRON DENSITY IN HOST LASER MATERIAL IS 
STIMULATED TO PRODUCE OPTICAL ENERGY 

N65-24343 


MODULATING OUTPUT OF SOLID-STATE LASERS 
D— 920259-12 N66-12814 

DE SHONG* J. A.* JR. 

OPTIMUM DESIGN OF HIGH PRESSURE, LARGE DIAMETER, 
DIRECT NUCLEAR PUMPED, GAS LASERS 

ANL-7030 N66-1 1926 

DE WITT, 0. P. 

LASER SOURCE REFLECTOMETER TO MEASURE REFLECTANCE 
OF SPECIMENS AT HIGH TEMPERATURE - RELATION OF 
THERMAL EMISSION TO OTHER OPTICAL PROPERTIES 
NBS-TN-267 N66-22418 


DAVIS* W. ft. 

CO— 60 GAMMA IRRADIATION INDUCED ENERGY OUTPUT 
INCREASE OF RUBY LASER CRYSTAL A65-17687 

GAMMA RADIATION EFFECT ON ENERGY OUTPUT OF RUBY 
LASER CRYSTALS N65-17596 

DAVIT* J* 

FRACTURES IN NEOOYMIUM-DOPED ALKALINE SILICATES 
AND BOROSILICATES PRODUCED BY LASER BEAM 

A66-14174 

DAVY* J. ft. 

LASER RANGEFINDER DEVICE PROVIDES FAST AND 
ACCURATE RANGE OF NONCOOPERATIVE TARGETS OPERATING 
ON RAOAR PRINCIPLE A65-32586 

DAW* H. A. 

REFRACTIVE INDEX VARIATION DURING LASER OPERATION 
AND CAST-PLASTIC OPTICAL-PUMP CAVITY EQUIPMENT 
FOR PUMPING AND TEMPERATURE CONTROL DURING 
EXPERIMENT 

SATR-1 N65-15753 


OE WOLF* M. Y. 

EFFECT OF LASER RACIATION ON CHEMICAL ACTIVATION 
AND VAPOR FOG NUCLEAT ION 

MC-64-1 10— R 1 N65-27760 

DEBEVER* J.-M. 

LASER EMISSION IN PURE CADMIUM SULFIDE CRYSTALS 
BOMBARDED BY ELECTRON BEAMS A66-18650 

OEDKOV* S. V. 

TRENDS IN MASER AMPLIFIERS, DESCRIBING TYPES AND 
DEVELOPMENT TECHNIQUES A65-31408 

DEL PIANO* N. N.* JR. 

FABRY- PEROT INTERFEROMETRIC MODULATOR FOR LASER 
BEAM, NOTING ERROR OF PRECISE ALIGNMENT OF 
REFLECTING SURFACES AND GAUSSIAN TYPE OF 
IMPERFECTIONS A66-12202 

OELONE* G. A. 

HYDROGEN MOLECULE MULTIPHOTON IONIZATION, 
DETERMINING PROBABILITY OF ABSORPTION, EFFECTED BY 

RUBY LASER EMISSION A66-16517 


EFFECT OF OPTICAL PUMPING ON ANOMALOUS DISPERSION 
IN SELECTED RUBY LASERS AND VARIATION OF 
REFRACTIVE INDEX DURING LASER OPERATION 
SATR-3 N65-2861 9 

DE BUBI* S. 

CHORIORETINAL LESIONS PRODUCED BY LASER ON MONKEY 
ANO RABBIT A66-80950 


HYDROGEN MOLECULE MULTIPHOTON IONIZATION, 
DETERMINING PROBABILITY OF ABSORPTION, EFFECTED BY 
RUBY LASER EMISSION A66-20898 

DELONE* N. B. 

SPATIAL DISTRIBUTION OF ELECTRICAL FIELD OBTAINED 
BY FOCUSING RADIATION OF RUBY LASER 

A66-10250 


OE GftUYL, J. 

DEVELOPMENT AND APPLICATION OF IMPROVED MASER 
TECHNIQUES FOR BROADBAND MASER SYSTEM - 
TRAVELING WAVE MASER TECHNIQUES 

RADC—TR— 65-148 N65-32203 

OE GftUYL* J. A, 

SOLID STATE AND MASER TECHNIQUES - BREADBOARD 
EVALUATION, MEASUREMENTS OF LOW-TEMPERATURE 
SEMICONDUCTOR, AND SUPERCONDUCTING THIN FILM 
TUNNELING EFFECTS 

RADC—TDR— 64-480 N65-16017 


HYDROGEN MOLECULE MULTIPHOTON IONIZATION, 
DETERMINING PROBABILITY OF ABSORPTION, EFFECTED BY 
RUBY LASER EMISSION A66-16517 

HYDROGEN MOLECULE MULTIPHOTON IONIZATION, 
DETERMINING PROBABILITY OF ABSORPTION, EFFECTED BY 
RUBY LASER EMISSION A66-20898 

MULTIPHOTON IONIZATION OF XENON ATOM IN POWERFUL 
ELECTRIC FIELD BY RUBY LASER RADIATION 

A66-21966 


1-152 



PERSONAL AUTHOR INDEX 


DOUGAL, A* A. 


oaracHi j. f. 

MODULATION OF HEl I UN-NEON LASER BY LIGHT FROM 
HELIUM DISCHARGE A65-33006 

PfWWH i Aa 

LASER PULSE-SHAPING AND MODE-LOCKING WITH 
TRAVELING ANO STATIONARY ACOUSTIC HAVES IN ARGON 
LASER A65-31763 

MULTIPLE INTERNAL-REFLECTION FOLDED-PATH 
RECTANGULAR LASER CONFIGURATION FOR OBTAINING 
LENGTH OF ACTIVE MEDIA BETHEEN FABRY- PEROT 
REFLECTORS A66-16652 

NEODYMIUM DOPEO GLASS LASER FO UNO TO OSCILLATE IN 
CONVENTIONAL RANDOM PULSATING MA NNF* UNDER MODE- 
LOCKED CONDITIONS A66— 21251 

DENARS* G. A. 

LASER OUTPUT SPIKING ELIMINATION USING KERR CELL 
CONTROLLED BY FEEDBACK CIRCUIT A65-24954 

DENTROEDER. W. 

RISE TINE ANO OUTPUT POUER OF SINGLE PULSE IN HE- 

NE LASER NEASUREO BY NETHOD OF CHANGING 
O-FACTOR BY PLATE LOCATED IN RESONANT CAVITY 

A66-14332 

OER AGOG I AM* R. 

TNO- AND THREE-STEP LASER CASCADES OETECTED 
EXPERIMENTALLY IN HELIUM- NEON MIXTURES* ANALYZING 
T MO-STEP CASCADE STARTING MITH DENSITY MATRIX 
FORMULATION A66-U477 

PREPARATION OF SINGLE CRYSTALS OF DOUBLE 
NOLYBOATES OF NA AND LA /OR OTHER RARE EARTH 

ELBIBtTS/ DOPED MITH ND, T8 OR PR FOR LASER 

APPLICATION A66-13478 

DESS* H. N. 

GROMTH OF RUBY BOULES ON BO DEGREE VERNEUIL RODS 

BY CZ0CHRALSKI METHOD - LASER APPLICATION 

SR CR- 65-1 N6 5-27685 

DETTViai* J. M. 

ARC-TUBE CONSTRUCTED FOR COOLING ARGON ION 
LASER - DISCHARGE TUBE 

GE/EE/65-1 N66-14188 

DEUCHAGS* M. M. 

ELECTRON DENSITY MEASUREMENTS IN PLASMA PRODUCED 
BY COMBINATION OF RF ANO VERY FAST THETA-PINCH 
DISCHARGES, USING GAS LASER INTERFEROMETER 

A65-29848 

TIME -DEPENDENT ELECTRON DENSITY VARIATION STUDIED 
IN FAST THETA-PINCH DISCHARGE, USING HE- NE GAS 
LASER INTERFERONETER A65-29849 

DEUEL* ft. M. 

NACH- ZEHNDER LASER INTERFEROMETER AS DIAGNOSTIC 
TOOL IN SHOCK TUBE EXPERINENTS A66-23352 

OEIITSCH* T. 

NODE LOCKING EFFECTS IN INTERNALLY KDP MOOULATEO 
RU6Y LASER A65-35063 

DEVIATKOV* A. G. 

EXCITATION OF SEN ICONOUCTOR LASERS BY BEAN OF FAST 
ELECTRONS, DISCUSSING MORK OF SHOCKLEY, POPOV, 
KEL DYSH AND KROKHIN A66-17337 

OEVYATKOV, A. G. 

SPECTRAL ANALYSIS OF OUTPUT FROM SINGLE CRYSTAL 
SENICONOUCTOR GENERATOR EXCITEO BY ELECTRON 
BEAM - LASERS 

FTD-TT-65-555/ 1*2*4 N66-12624 

DHAENENS, I. J. 

SPONTANEOUS EMISSION NOISE PROPERTIES OF PAIR OF 

PULSED RUBY LASER AMPLIFIERS A66-21310 

DHEER, M. K. 

RUBY LASERS DISCUSSING OUTPUT CHARACTERISTICS, 

BEAM DIVERGENCE, BEAT MOOES AND RESPECTIVE 
EXPERIMENTAL TECHNIQUES A66-14919 

DI DOMENICO, M.« JR. 

RUBY LASER ROO POSITION ALONG INTERFEROMETER AXIS, 


DETERMINING PRESENCE OF ADJACENT INTERFEROMETER 
MOOES A6 5— 25674 

01 FRANC I A, G. T. 

MICROMAVE OR LASER RESONATOR HITH FLAT-ROOF MIRROR 
HAS VERY SMALL DIFFRACTION LOSSES ANO IS 
INSENSITIVE TO MISALIGNMENT MHEN ROOF ANGLE IS 
VERY SMALL A65-34606 

LASER CAVITY ANALYSIS, THRESHOLD MEASUREMENTS, 
FREQUENCY DISTRIBUTION, MODE DENSITY, AND 
SPIKING STRUCTURE 

A FC RL-6 5-48 1 N6 5-322 98 

DI. T.-C. 

EQUATIONS OBTAINED FROM HAMILTONIAN FOR COUPLING, 
FIRST STOKES LINE, FIRST ANTI- STUKfcS LINE AND 
COHERENT FIELD FOR RAMAN LASER 

A66-22490 

01 AKOMOV, N. I. 

DEPENDENCE OF EMISSION INTENSITY OF GAS LASER ON 
LONGITUDINAL AND TRANSVERSE MAGNETIC FIELDS, USING 
SIMPLIFIED MODEL A66-24885 

OICUKCIO* A. 

MINORITY CARRIER LIFETIME IN SILICON MEASURED BY 
CONTACTLESS METHOD, USING LASER INOUCED MODULATION 
CF IR TRANSMISSION IN SILICON / LIMIRIS/ EFFECT 

A66- 14563 

DIDOMEMICO, M.* JR. 

NODE LOCKING IN HELIUM-NEON LASER BY MEANS OF 
SYNCHRONOUS INTRACAVITY ACOUSTIC MODULATION IN 
COUPLED MULTIMODE CGNFOCAL INTERFEROMETERS 

A65-24276 

LASER CONFIGURATION GENERATING SINGLE FREQUENCY 
RAOIATION IN SINGLE SPATIAL MODE WITH HIGH OUTPUT 
ACHIEVED BY SUPPRESSING ALL RESONANCES BUT ONE 

A66-21250 

DIXON* E. 0. 

ONE-MATT, ROOM TEMPERATURE, CONTINUOUS OPERATION, 
SUN PUMPED LASER TRANSMITTER 

AD-610601 N65-17927 

DOBSON, C. D. 

SILICON ANO SELENIUM DOPING EFFECTS ON GALLIUM 
ARSENIDE LASER CHARACTERISTICS A66-21879 

DORBEC, L. 

CARBON MONOXIDE AND DIOXIDE VIBRATIONALLY INDUCED 
IR EMISSION WITH POSSIBLE APPLICATIONS TO 
CONTINUOUS LASER EMISSION A65-22463 

CONTINUOUS GAS LASER BY DIRECT HF EXCITATION OF 
NITROUS OXIDE AND MIXTURE WITH ARGON IN CAVITY, 
NOTING PERFORMANCES A65-23273 

CONTINUOUS LASER EMISSION OUE TO VIBRATIONAL 
TRANSITIONS IN CARBON DIOXIDE AND NITROUS OXIDE 
MIXTURES EXCITEO BY HF SOURCE A65-26292 

LINEAR COEFFICIENT OF AMPLIFICATION OF CARBON 
CIOXIOE SUBJECTED TO HF EXCITATION FIELD FOR 
LASER EMISSION A66-12003 

DOUGAL* A. A. 

QUANTUM ELECTRODYNAMICS IN OPTICAL RESONATORS AND 
NASERS, THERMAL PINCHING, N-TYPE SEMICONDUCTORS, 
COHERENT LIGHT, TRANSISTOR SWITCHING, POPULATION 
INVERSION, ANO BREAKDOWN 

AFQSR-65— 0248 N65-23491 

COUPLEO OPTICAL RESONATOR SYSTEM CHARACTERISTICS 
USING LASER RESONATORS COUPLED TO EXTERNAL 
RESONATORS N65-23492 

MAXWELL EQUATIONS AS MATHEMATICAL MODELS FOR 

SOLUTION OF DIFFRACTION IMAGING THEORY OF 
COHERENT MONOCHROMATIC LIGHT IN MICROSCOPY 

N6 5-234 94 

OPTICAL MASER OUTPUT POWER AFFECTED BY GAS MIXTURE 
AND PRESSURE, RESONATOR GEOMETRY, AND MIRROR 
REFLECTIVITY FOR PLASMA RESEARCH 

N65-23495 


1-153 


IS, «. C 


PERSONAL AUTHOR INOEX 


POPULATION INVERSION AND OPTICAL MASER 
OSCILLATIONS IN MOLECULAR GASES 

N65-23497 

THERMONUCLEAR FUSION CONTROL FOR ELECTRIC POWER 
CONVERSION - THETA PINCH, ION CYCLOTRON, AND 
INFRAREO NASER DIAGNOSTICS N65-24859 

1NFRAREO NASER INTERFEROMETRY FOR TIME AND SPACE 
RESOLUTION OF ELECTRON DENSITY IN HIGH 
TEMPERATURE PLASMAS 

A NL— 65—135 N66-20024 


BETWEEN SPIN MOMENTS AND LOCAL FIELD 

A65-16267 


ECKARDT, R. 

LOWER ATMOSPHERE ABSORPTION SPECTRUM STRUCTURE 
FROM 8512 TO 11600 A - NEODYMIUM LASER SPECTRUM 
NRL-6352 N66-17604 

ECKHARDT, G. 

RAMAN LASER MATERIALS SELECTION, EMPHASIZING 
FREQUENCY SHIFTS AND EXCITATION POWER THRESHOLD 

A66-23477 


OOUSHANIS* 6* C- 

ROOM TEMPERATURE OPERATION OF PULSED GALLIUM 
ARSENIDE INJECTION LASER, AND IMPROVEMENT OF 
LASER DIODE STRUCTURE 

ECQM-01501-1 N66-20809 

OOVYOAIT1S, V., JR. 

GAS IONIZATION PHENOMENON AT OPTICAL AND INFRARED 
FREQUENCIES - RUBY LASER INDUCED IONIZATION, 
FOCUSED SPOT DIAMETER, BREAKDOWN EMISSION, AND 
IONIZATION TIMES AND NONATTENUATION 
RAOC— TR-64-568 N65-22250 

BOYLE* W. M. 

ATMOSPHERIC TURBULENCE EFFECT ON OPERATION OF 
DUAL-POLARIZATION FM LASER COMMUNICATION SYSTEM 

A65-33377 

BUCAUZE, a. 

ENERGY AND INTENSITY OF IONS EMITTED BY METAL 
TARGET AS FUNCTION OF CHARACTERISTICS OF LASER AND 
NATURE OF METAL A66-15109 

BOBRIN* V. A. 

GAS LASER OUTPUT AND THRESHOLD IN POPULATION 
INVERSION FROM PHOTODISSOCIATION OF METHYL IODIDE 
AND FLUORO IODO METHYLIDYNE A66-16771 

BOWER* C. N. 

OPTICAL AND LASER THRESHOLD MEASUREMENTS ON 39 
FLAME-FUSION RUBIES TO OBTAIN HIGHEST OPTICAL 
QUALITY LASER RODS A65-16402 

CRYSTALS FOR OPTICAL MASER APPLICATION 

PE-TR— N7920 N65-16442 

qBRCAM* i, c. 

CONTINUOUS LASER ACTION IN NEODYMIUM DOPED CALCIUM 
MOLYBDATE AT ROOM TEMPERATURE A65-21627 


ECKHARDT* R. C. 

LASER RESEARCH DEALING WITH EFFECT OF PUMPING ON 
RUBY QUALITY, LANTHANUM FLUORIDE EXAMINATION, 

LARGE RUBY LASER RODS, DC OPERATION OF MERCURY 
TUBE, HOLOGRAMS, AND LASER PHYSICS 

NRL-MR-1604 N65-28920 

EDWARDS, B. N. 

ABSORPTION OF 3.39 MICRON HELIUM-NEON LASER 
EMISSION BY METHANE IN ATMOSPHERE 

A65-16362 


EFROS, A. L. 

QUANTUM YIELD COEFFICIENT OF STIMULATED EMISSION 
AND ANGULAR DISTRIBUTION OF LASER OIODE EMISSION 

A65-28487 

QUANTUM YIELD COEFFICIENT OF STIMULATED EMISSION 
AND ANGULAR DISTRIBUTION OF LASER DIODE EMISSION 

A66— 12086 

EGOROV, V. S. 

PLASMA DECAY IN PULSE DISCHARGE OF HELIUM-NEON 
LASER GRAPHICALLY DEPICTED UNDER CONDITIONS OF 
GENERATION A65-31878 

PULSE-DISCHARGE PLASMA DECAY STUDIED BY 
OBSERVATION OF GENERATION PROCESSES IN HELIUM-NEON 
PULSE LASER A65-33584 

EL-SAYEO, M. A. 

OPTICAL PUMPING ENERGY TRANSFER MECHANISM IN RARE 
EARTH CHELATES NOTING POSSIBILITY AS LASER 
MATERIAL A65-20075 

ELISEEV. P. G. 

TIME PARAMETERS OF POWERFUL LASER MEASURED WITH 
GA AS PHOTODIODE, NOTING TIME CONSTANT AND TIME 
RESOLUTION OF PHOTODIODE A65-34552 


BUNN* S. T. 

LASER SOURCE REFLECTOMETER TO MEASURE REFLECTANCE 
OF SPECIMENS AT HIGH TEMPERATURE - RELATION OF 
THERMAL EMISSION TO OTHER OPTICAL PROPERTIES 
NBS-TN-267 N66-22418 

DOMETT* R. H. 

WAVELENGTH CHANGE OF SPONTANEOUS AND STIMULATED 
EMISSION WITH UNIAXIAL PRESSURE UNDER CW 
OP WAT ION OF GA AS OIODE LASER AT 4 DEGREES K 

A66-19922 

DYMACZEWSKI, H. 

POLISH-MADE HE- NE RED GAS LASERS, DESCRIBING 
POWER OUTPUTS, GAS PRESSURE, HE/ NE RATIO, 

MIRROR TRANSMISSION COEFFICIENT ANC 
INTERFEROMETRIC APPLICATION A66-23946 

DYSON, 0. J. 

TIME-VARIATION AND SPONTANEOUS EMISSION FROM HE- 
HG DISCHARGE OF 6149 ANGSTROM LASER TRANSITION 

A65-31451 

E 

EARLY* ft. A. 

PLANAR, CONFOCAL, AND SOLID STATE LASERS 

N65-25126 


LASER CRYSTALS PREPARED ECONOMICALLY BY SPLITTING 
ALONG CLEAVAGE PLANES A66-23293 

ELLIS* A. T. 

RUBY LASER HIGH SPEED PHOTOGRAPHY OF CAVITATION 
DAMAGE TO SOLIDS DUE TO HIGH SPEED JETS FROM 
COLLAPSING BUBBLES 

E-H5.1 N66-21 887 

ELLIS* C. B. 

PUMP TRANSFORMER LASERS - CONVERSION TO SINGLE 
PLANE-WAVEFRONT BY ABSORPTION AND RE-EMISSION 
CF MOLECULAR GAS MEDIUM 

GPL-A-31-1 N65-35530 

METASTABLE NITROGEN MOLECULES AS ACTIVE MEDIUM 
FOR TRANSFORMER LASER PUMPED BY BATTERY OF ND 
GLASS AUXILIARY LASERS 

GPL— A— 3 1-2 N66-17CC1 

EMERY* J. C. 

INTERFEROMETER USING SMALL DIFFRACTION GRATING AND 
GAS LASER LIGHT SOURCE IN SCHLIEREN SYSTEM FOR 
FLUID MECHANICS RESEARCH A65-25332 

EMMETT* J. L. 

INTENSE UV PUMPING EFFECT ON RUBY LASER OUTPUT 

A66-20519 


EBERLY* J. H. 

LASER SCATTERING BY BOUND CHARGED PARTICLES 

A66-23080 


OPACITY MEASUREMENT OF XENON FLASH TUBE - OPTICAL 
MASER 

NASA-CR-56917 N65-35256 


EBINA* Y. 

MASER ACTION TAKING INTO ACCOUNT MIXING OF 
UNPERTURBED SPIN STATES ANO DAMPING MECHANISM 


EMMONS, G. A. 

ATMOSPHERIC EFFECTS ON LASER 
LITERATURE SURVEY 


ENERGY PROPAGATION - 


1-154 



PERSONAL AUTHOR INDEX 


FINK* E. L 


RE-TR-65-3 N65-23622 

ENDERLEIN, R. 

LIGHT DIFFRACTION BY GRATING DUE TO FARADAY AND 
KERR EFFECT IN ELECTRONAGNETIC FIELD OF LASER 
BEAN A65-26582 

ENGEL ER, W. 

TEMPERATURE RISE AT GA AS LASER JUNCTION FOR 
VARIOUS PULSE CURRENTS AND BASE TEMPERATURES 

A65— 31732 

ENLOE* L. H* 

EXPERIMENTAL OSCILLATION OF TWO LASERS AT SAME 
FRFOIJFMCY WITH PHASE DIFFERENCE OF LESS THAN ONE 
THIRD DEGREE A65-196C5 

EPSTEIN, S. 

LASER EXCITATION IN QUARTZ OF ELASTIC MOOES OF 
THICK PLATE, SUGGESTING ENERGY COUPLING MECHANISMS 

A66— 12423 

ERHARDT. P. F. 

CONTINUOUS WAVE GAS LASER AND HIGH SPEED MOTION 
PICTURE CAMERA FOR DETECTION OF NEARLY 
CONTINUOUS SET OF LIGHT SCATTERING PHOTOGRAPHS 
FROM POLYETHYLENE POLYMER SAMPLE 

ONR-TR-77 N65-25399 

ERKOVICH, S. P. 

FOG EFFECT ON RANGE OF LASER BASED COMMUNICATIONS 
SYSTEMS, PRIMARILY LIGHT ABSORPTION AND 
ATMOSPHERIC SCATTERING A65-15349 

FOG EFFECT ON RANGE OF LASER BASED COMMUNICATIONS 
SYSTEMS, PRIMARILY LIGHT ABSORPTION AND 
ATMOSPHERIC SCATTERING A65-32353 

ERMAKOV, B. A. 

ANGULAR OSCILLATION MOOES IN NEON-HELIUM GASEOUS 
LASER WITH PLANE PARALLEL MIRRORS 

A65-15458 

ANGULAR OSCILLATION MOOES IN NEON-HELIUM GASEOUS 
LASER WITH PLANE PARALLEL MIRRORS 

A6 5-28554 

ERMAKOVA, N. A. 

COHERENT LIGHT EMISSION BY T NO-COM PON ENT QUANTUM 
OSCILLATORS NITH EQUAL ENERGY TRANSITIONS INSIDE 
FABRY- PEROT RESONATOR A65-24088 

COHERENT LIGHT EMISSION BY TWO-CCMPCNENT QUANTUM 
OSCILLATORS NITH EQUAL ENERGY TRANSITIONS INSIDE 
FABRY- PEROT RESONATORS A65-34909 

EVENS ON, K. M. 

LASER TRANSITION IN VIBRATIONAL STATE OF GROUND 
ELECTRONIC STATE OF CN FROM ROTATIONAL LEVEL 8 TO 
7 WITH POPULATION INVERSION AS RESULT 

A66-11451 

EVTUHOV, V. 

AXIALLY UNIFORM ENERGY DENSITY IN LASER CAVITY 
OBTAINED, USING BIREFRINGENT SAPPHIRE QUARTER WAVE 
PLATES, RUBY ROD AND TWO MIRRORS 

A65- 16407 

WATER COOLED RUBY LASER CONTINUOUSLY OPERATED AT 
ROOM TEMPERATURE USING ROD IN PUMPING CAVITY 

A65— 19234 

EFFECT OF PARTIALLY SHIELDING RUBY LASER ROD FROM 
PUMP LIGHT UPON LONGITUDINAL MODE SPECTRA OF LASER 

A65-21657 

FREQUENCY SEPARATION BETWEEN TRANSVERSE MODES OF 
RUBY LASER MEASURED BY FABRY- PEROT 
INTERFEROMETER AND VERIFIED BY TRANSVERSE MODE 
SELECTION A65— 27610 

EXPERIMENTS ON OPERATING LIFE AND TRANSVERSE MODE 

HOPPING IN CONTINUOUS HAVE RUBY LASER 

IER-7 N65-33421 

EWY, M, 0. 

LOCKING OF MODES IN HE- NE LASER AT 6328 
ANGSTROMS, USING EXTERNAL DOPPLER CELL 

A65-16668 


EYRARD, R. 
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INUISHI 9 Y 

FLUORESCENCE FROM CADMIUM SULFICE EXCITED BY RUBY 
LASER COMPARED WITH PHOTOCONDUCTIVITY INDUCED BY 
ORDINARY GREEN LIGHT TO SUPPORT DOUBLE PHOTON 
ABSORPTION MECHANISM A65-34665 

SHIFT OF EMISSION SPECTRUM IN PULSED GA AS LASER, 
NOTING WAVEFORM CHARACTERISTICS 

A66-14974 

RADIATION DAMAGE AND ANNEALING OF GALLIUM ARSENIDE 
LASER DIODE A66-14979 

IRVING, J. 

ELECTRON DENSITY MEASUREMENTS IN PLASMA PRODUCED 
BY COMBINATION OF RF AND VERY FAST THETA-PINCH 
DISCHARGES, USING GAS LASER INTERFEROMETER 

A65-29848 

TIME-DEPENDENT ELECTRON DENSITY VARIATION STUDIED 
IN FAST THETA-PINCH DISCHARGE, USING HE- NE GAS 
LASER INTERFEROMETER A65-29849 

I SAENKO, V. I. 

EXCITATION OF OFF-AXIS STIMULATED RADIATION BEAMS 
BY INCLINING GENERATING SAMPLE WITH RESPECT TO 
INTERFEROMETER AXIS A65-1B454 

EXCITATION OF OFF-AXIS STIMULATED RADIATION BEAMS 
BY INCLINING GENERATING SAMPLE WITH RESPECT TO 
INTERFEROMETER AXIS A65-28083 

THRESHOLD PUMPING ENERGIES COMPARED TO DETERMINE 
LOSSES IN FABRY- PEROT RESONATORS DUE TO MIRROR 
MISALIGNMENT A65-36053 

THRESHOLD PUMPING ENERGIES COMPARED TO DETERMINE 
LOSSES IN FABRY- PEROT RESONATORS DUE TO MIRROR 
MISALIGNMENT A66-15856 

ISENOR, N. R. 

BACKGROUND GAS PRESSURE EFFECT ON LASER INDUCED 
ELECTRON EMISSION FROM ZINC AND TANTALUM SURFACES 

A65-15830 


UPPER ATMOSPHERIC OBSERVATION USING NORMAL-PULSE 
RUBY LASER TECHNIQUES, PRESENTING HEIGHT 
DISTRIBUTION CURVES OF SCATTERED LIGHT 

A66-13376 


^REQUIREMENTS FOR GENERATING TRULY CIRCULAR MODE OF 
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JEMlINCS, D. A, 


OSCILLATION IN GAS LASER SYSTEN 

A65-19602 

ISOLATION OF 1.0621 LINE IN HE- NE GAS LASER BY 
NULTILAYER DIELECTRIC-COATED NIRRORS WITH SHARP 
SPECTRAL CUT-OFF CHARACTERISTICS 

A66-20517 

IlMOVICH, A. E. 

GALLIUM ARSENIDE LUMINESCENT DIODES WITH 
TRIANGULAR RESONATOR PRODUCING COHERENT EMISSION 
AT HIGH DENSITY CURRENT A65-36787 

GALLIUM ARSENIDE LUMINESCENT DIODES WITH 
TRIANGULAR RESONATOR PRODUCING COHERENT EMISSION 
AT HIGH OENSITY CURRENT A66-19195 

LASER CRYSTALS PREPARED ECONOMICALLY BY SPLITTING 
ALONG CLEAVAGE PLANES A66-23293 


JACOBS, S. 

NARROW BAND LASER DOPPLER RADAR NAVIGATION 

INSTRUMENT FOR INSTANTANEOUS GROUNO SPEED 

TRG-0 19-1-1 N6 5-2 7932 

COPPLER OPTICAL NAVIGATOR TO MEASURE 
INSTANTANEOUS GROUND SPEED WITH 0.1 FT/SEC 
ACCURACY FOR ALT ITUDES OF 250 TO 5000 FEET - 
CONTINUOUS WAVE LASER AS TRANSMITTER 
TRG-019— 1— 2 N65-26160 

JACOBSON, A. D. 

SINGLE RESONATOR REFLECTION AMPLIFIER ANALYSIS IN 
TERMS OF SCATTERING MATRIX DESCRIPTION OF OPTICAL 
RESONATOR A65-25885 

MODE-CONTROLLED GIANT PULSE LASER USED TO PRODUCE 
TWO-BEAM HOLOGRAM IN SHORT EXPOSURE TIME OF 30 
NSEC A66-12215 


IVANOV, V. S. 

SEMICONDUCTOR-BASED PULSE GENERATOR FOR LASER 
EXCITATION A66-11042 

SEMICONDUCTOR-BASED PULSE GENERATOR FOR LASER 
EXCITATION A66— 23289 

I MAI, Y. 

RADIATIVE TRANSITION PROCESS IN EMISSION SPECTRUM 
OF GALLIUM ARSENI OE P-N JUNCTION LASER DIODES 

A65— 34666 


I 2 ATT, J. K. 

REFRACTIVE INDEX VARIATION DURING LASER OPERATION 
AND CAST-PLASTIC OPTICAL-PUMP CAVITY EQUIPMENT 
FOR PUMPING AND TEMPERATURE CONTROL DURING 
EXPERIMENT 

SATR-l N65-15753 

EFFECT OF OPTICAL PUMPING ON ANOMALOUS DISPERSION 
IN SELECTED RUBY LASERS AND VARIATION OF 
REFRACTIVE INDEX DURING LASER OPERATION 
SATR-3 N65-28619 


J 

JACKSON, 0* W. 

LASER APPLICATION PROBLEMS IN INTERFEROMETRY, 

RADAR AND HOLOGRAPHY INCLUDING MECHANICAL 
STABILITY, NOISE SUPPRESSION, DIRTY LASER BEAM 
RESTORATION, ETC A66-11454 

JACKSON, J. E. 

PULSED LASER WELDING, WIRE-TO-WIRE, SHEET-TO- 
SHEET, CIRCUIT BOARO, VACUUM TUBE, ETC 

A66— 18153 


JACKSON, R. A. 

GAS LASER AS LIGHT SOURCE FOR MACH ZEHNOER 
INTERFEROMETER AS COMPAREO TO MERCURY VAPOR LAMP 

A6 5-22949 


JACKSON, R. E. 

APPARATUS FOR FLUORIDATION OF HYDROXYL AND OXYGEN 
CONTAMINATED FLUORIDE COMPOUNDS, OBTAINING 
OPTICALLY CLEAR CRYSTALS WITH NO TYNDALL 
SCATTERING FOR LASER APPLICATION 

A66-18488 


JACOBS, E. D. 

WAVELENGTH CHANGE OF SPONTANEOUS AND STIMULATED 
EMISSION WITH UNIAXIAL PRESSURE UNDER CW 
OPERATION OF GA AS DIODE LASER AT 4 DEGREES K 

A66-19922 


JACOBS, H. 

RUBY LASER AMPLIFIER AT LIQUI D-NITR06EN 
TEMPERATURE TREATED AS THREE-MEDIUM TRANSMISSION 
SYSTEM, NOTING GAIN CHANGE WITH NEGATIVE 
ATTENUATION A66-22867 

MULTIPLE REFLECTION THEORY APPLIED TO REGENERATIVE 
LASER AMPLIFIER DESIGN 

E COM— 2531 N65-19I66 

REGENERATIVE RUBY LASER AMPLIFIERS AT LIQUID 
NITROGEN TEMPERATURES 

ECOM-2575 N65-35642 


JAHflOA, F. C. 

PLASMA INTERFEROMETRY TECHNIQUE WHERE REFLECTED- 
BACK OUTPUT OF GAS LASER IS MODULATED, USING PHASE 
VARIATIONS A65— 19754 

JANOWSKI, K. 

RUBY LASER CRYSTAL FLAWS OF CLOSELY PACKED 
SPHEROIDS SUGGESTING PLASTIC FLOW AND QUENCH- IN AS 
CAUSE A65-17664 


JARRETT, S. 

NARROW BAND LASER DOPPLER RADAR NAVIGATION 

INSTRUMENT FOR INSTANTANEOUS GROUND SPEED 

TRG— 019— I— 1 N65-27932 

DOPPLER OPTICAL NAVIGATOR TO MEASURE 
INSTANTANEOUS GROUNC SPEED WITH 0.1 FT/SEC 
ACCURACY FOR ALTITUDES OF 250 TO 5000 FEET - 
CONTINUOUS WAVE LASER AS TRANSMITTER 
TRG— 019— 1—2 N6 5-26160 

JARRETT, S. H. 

C W IR LASER OSCILLATION IN H BR AND HI GAS 
DISCHARGE A66-16756 

JASEJA, T. S. 

RUBY LASERS DISCUSSING OUTPUT CHARACTERISTICS, 

BEAM DIVERGENCE, BEAT MODES AND RESPECTIVE 
EXPERIMENTAL TECHNICUES A66-14919 

ISOTOPE SHIFT MEASUREMENT FOR 6320 ANGSTROMS 
HELIUM-NEON LASER TRANSITION A66-21070 

JAVAN, A. 

AUTOMATIC FEEDBACK CONTROL FOR LONG-TERM FREQUENCY 
STABILIZATION OF HE- NE LASER AT CENTER 
FREQUENCY OF ATOMIC RESONANCE A65-21620 

GASEOUS OPTICAL MASKS CONSIDERING PROBLEM OF 
DOPPLER BROADENED TRANSITION SUBJECTED TO OPTICAL 
FREQUENCY FIELD IN STANDING WAVE FORM 

A65— 24005 


PHYSICAL PRINCIPLES OF LASERS AND APPLICATION IN 
STUDYING RADIATION AND MATTER INTERACTION 

A65-26933 


ISOTOPE SHIFT MEASUREMENT FOR 6328 ANGSTROMS 
HELIUM-NEON LASER TRANSITION A66-21070 


Q-SWITCHING OF CARBON DIOXIDE AND NITROUS OXIDE 
GAS LASER TRANSITIONS A66-23354 


VIBRATIONAL AND ROTATIONAL RELAXATIONS IN CARBON 
DIOXIDE AND NITROUS OXIDE LASER SYSTEMS, USING Q- 
SW ITCHING TECHNIQUES A66-23355 


JEFFERS, M. Q. 

DIELECTRIC CAVITY MASER COMPOSED OF RUBY ROD 
SEPARATING METAL PLATES, NOTING STRENGTH 
SATURATION BEHAVIOR, POWER OUTPUT, ETC 

A66-21308 


JENNINGS, 0. A. 

STIMULATED BRILLOUIN RADIATION IN OFF-AXIS RUBY 
LASER RESONATOR USING CARBON DISULFIDE CELL, 
EXAMINING OUTPUT SPECTRUM A65-16811 

STIMULATED RAMAN EFFECT OF BENZENE USING RUBY 
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LASER, EXAMINING OUTPUT SPECTRUM, THRESHOLD POWER 
AND EFFICIENCY AT STOKES LINES 

A65-19598 

JENSEN* R. C. 

LASER OSCILLATION IN VISIBLE REGION FROM PULSED 
COLD CATHODE DISCHARGE IN IONIZED S AND P 

A65-33379 

JEPHCOTT « D. F. 

FREQUENCY RESPONSE AND CROSS COUPLING OF RED AND 
IR GAS LASER INTERFEROMETER FOR MEASURING PLASMA 
ELECTRON DENSITY A65-15819 

JEUNEHOMME, H. 

Q— SPOIL ED RUBY LASER BEAM FOCUSED ON GRAPHITE, 
OBTAINING SHAN EMISSION OF CARBON MOLECULE 

A65-34207 

JOHNSON* C. C. 

LINE WIDTHS AND INVERSION RATIOS OF IRON DOPED 
RUTILE FOR SUITABILITY IN BROADBAND MASERS 

A65-I9622 


METEOROLOGICAL SENSING DEVICE - ELECTRONICS 
CPR-I N66-14191 

MASER ECUIPPED WEATHER RADAR AND PRECIPITATION 
MEASUREMENT INDICATOR 

CPR-2 N66-19957 

JORDAN, P. R. 

RADIOMETRIC PERFORMANCE OF SOLID STATE 
SUPERHETERODYNE RECEIVER COMPARABLE TO THAT 
OBTAINED WITH MASERS AND PARAMETRIC AMPLIFIERS 

A66-12437 


JUNKER, H. 

REABSORPT ION AS DOMINANT LOSS MECHANISM FOR BOTH 
INCOHERENT AND COHERENT RADIATION IN GALLIUM 
ARSENIDE LUMINESCENT DIODE A65-30347 

TIME RESOLVED SPECTRA FOR PULSE OPERATED GALLIUM 
ARSENIDE LASER DIODES A65-33372 

HOLE AND ELECTRON SMEARING AND P-TYPE ABSORPTION 
INFLUENCE ON THRESHOLD CURRENT A66-23478 


LINE WIDTH AND INVERSION RATIOS OF IRON-DOPED 

RUTILE FOR OPTICAL MASER APPLICATIONS 

NASA-TM— X-54754 N65-29390 

JOHNSON* E. H. 

COMPARISON OF HYDROGEN MASER AND OF CESIUM BEAM 
TUBE FREQUENCY STANDARD 

NASA— TN-D-3292 N66-21698 

JOHNSON* F. R. 

OUTPUT FREQUENCY QUADRUPLING IN Q-SPOILED 
NEODYMIUM- IN-GLASS LASER, USING NONLINEAR OPTIC 
EFFECT A65-1 5858 


JOHNSON, J. H. 

PHOTOTUBE OBSERVATION OF RUBY LASER OUTPUT 
AS FUNCTION OF TIME N65-15570 


JOHNSON, L. F. 

LASER CHARACTERISTICS OF AND COHERENT OSCILLATIONS 
FROM TRIVALENT TM, HO, YB AND ER IONS IN 
YTTRIUM ALUMINUM GARNET A66-10241 


JOHNSON, R. 

SYSTEM FOR OPTICAL ACQUISITION AND TRACKING, AND 
LASER BEAM DEFLECTOR DEVICES - ELECTRO-OPTICAL 
TECHNIQUES FOR CONTROLLING DIRECTION OF LASER 
BEAM FLOW 

N AS A-CR— 64222 N65-30541 


PI EZO ELECTRIC ALLY POWERED LASER BEAM WAVEGUIDE FOR 
ELECTRO-OPTICAL ACQUISITION AND TRACKING 
NASA-CR-68895 N66-17291 


JOHNSON* T. S. 

REFLECTED RADIATION OF Q-SPOILED RUBY LASER FROM 
EXPLORER XXII A65-2I306 


JOHNSON* V. R. 

PHONON-PHOTON INTERACTIONS IN OPTICAL SOURCES - 
THEORETICAL DESCRIPTION OF BRAGG AND 
RAMAN- NATH SCATTERING CAUSED BY PROPAGATION OF 
PLANE ACOUSTIC WAVE THROUGH LASER BEAM PATH 
AFOSR— 65— 2647 N66-22449 


JOHNSON, W. B. 

GASEOUS AND SOLID LASER LINES SURVEY FOR LASER 

SPECTROSCOPY AND PLASMA DIAGNOSTICS 

NASA-CR— 57334 N65-I9752 


LASERS ANO LASER SPECTROSCOPY - LIGHT MODULATION 
AND DEMODULATION METHODS, LASER TRANSITIONS, 

RAMAN EFFECT INITIATION, AND NONLINEAR OPTICAL 
PHENOMENA 

TR-A-34 N65-1979 1 

JONES, D. 6. C. 

DESIGN AND OPERATION OF HELIUM-NEON LASER NOTING 
RADIATION, FREQUENCY STRUCTURE, POWER DENSITY, 
EXTERNAL MAGNETIC FIELD EFFECT, APPLICATION, ETC 

A66-22980 


K 


KACZMAREK, F. 

POLISH-MADE HE- NE RED GAS LASERS, DESCRIBING 
POWER OUTPUTS, GAS PRESSURE, HE/ NE RATIO, 

MIRROR TRANSMISSION COEFFICIENT AND 
INTERFEROMETRIC APPLICATION A66-23946 

KAFALAS, P. 

RUBY LASER Q-SWITCHING USING PASSIVE SOLID STATE 
OR LIQUID ORGANIC BLUE DYE 

TO-B-64-15 N65-22933 

KAINER, S. 

LASER BEAM BEYOND-HORIZON COMMUNICATION BY MEANS 
OF CLOUD AND HAZE SCATTERING A65-19596 

LASER COMMUNICATIONS LINK SECURITY AGAINST 
INTERCEPTION, EXAMINING FREQUENCY BANDWIDTH FOR 
MINIMUM SNR A66-16650 

KAINZ, J. J. 

PINCH METHODS OF GAS DISCHARGE AS LIGHT SOURCE FOR 
C PT I CAL PUMPING OF VARIOUS LASER MATERIALS 

N6 5-22742 


KAKINUMA* T. 

OBSERVATIONS OF RADIO SOURCES AT 9.4 GC WITH 2.2 
FOOT FAN BEAM OF 16-ELEMENT INTERFEROMETER AND 
MASER AMPLIFIER A65-28335 

KAKIZAKI* K. 

GAIN SATURATION, LIGHT POWER LEVEL, DISCHARGE 
CURRENT AND METHOD FOR SPECIFYING OUTPUT POWER 
CHARACTERISTICS OF LASER TUBE A65-15326 

KALIANOVA, M. P. 

TREATMENT OF STEEL WITH LASER BEAM, OBTAINING 
PRECISION HOLES WITHOUT AFFECTING MICROHARDNESS CF 
METAL A66-24898 

KALIBJIAN, R. 

LASER BEAM DEFLECTION MODULATION OBTAINED BY 
PASSING CURRENT THROUGH CADMIUM SULFIDE PRISM WITH 
OHMIC CONTACTS, USED FOR THERMOCOUPLE MEASUREMENTS 

A65-25890 


KALININ, IU. A. 

PULSE ENERGY AND POWER OF LASERS UNDER CONTINUOUS 
OPERATING CONDITIONS MEASURED, USING CALORIMETERS, 
PHOTOELECTRIC EFFECT OF RADIATION, ETC 

A66-13205 


KALININ* V. P. 

THRESHOLD PUMPING ENERGIES COMPARED TO DETERMINE 
LOSSES IN FABRY- PEROT RESONATORS CUE TO MIRROR 
MISALIGNMENT A65-36053 


THRESHOLD PUMPING ENERGIES COMPARED TO DETERMINE 
LOSSES IN FABRY- PEROT RESONATORS DUE TO MIRROR 
MISALIGNMENT A66-15856 


JONES* 0. H. A. 

EVALUATION GF MASER-EQUIPPED WEATHER RADAR SET AND 
AREA PRECIPITATION MEASUREMENT INDICATOR - 


KALITEEVSKI I, N. I. 

INTENSITY DISTRIBUTION OF RADIATION IMMEDIATELY 
AFTER LEAVING LASER AND AFTER FCCUSING WITHIN 
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KAWAJI, A 


LENS, NOTING OPTIMUM FOCUSING CONDITIONS 

A65-36050 

INTENSITY DISTRIBUTION OF RAO I AT I ON IMMEDIATELY 
AFTER LEAVING LASER AND AFTER FOCUSING WITHIN 
LENS, NOTING OPTIMUM FOCUSING CONDITIONS 

A66- 15853 

KAMA L» A. K. 

DIRECT CURRENT POLARIZATION IN NONLINEAR 
DIELECTRIC MEDIUM AT OPTICAL FREQUENCY 
TR-EE-64-5 N65-22518 

TWO TYPES OF NONLINEAR INTERACTION OF INTENSE 
LASER SEAM WITH DIELECTRIC NFOIUN - NONLINEAR 
DC POLARIZATION AM) SUBHARMONICS GENERATION AT 
OPTICAL FREQUENCIES 

AD-618473 N65-33899 

RAM I NOW, I. P. 

BEHAVIOR OF COUPLING-TYPE INTERNAL LASER 
MODULATORS WITH BANDWIDTH COMPARABLE TO MODE 
SPACING A 6 5—1 6404 

OPTICAL PHASE MODULATOR USING FERROELECTRIC 
BARIUM TITANATE CRYSTAL PLATE A66-1024O 

KAMINSKI I, A* A. 

CONTINUOUS OPTICAL QUANTUM GENERATOR OPERATING AT 
ROOM TEMPERATURE ON CALCIUM TUNGSTATE DOPED WITH 
NEODYMIUM IONS A65-31703 

DYSPROSIUM DOPED CALCIUM FLUORIDE DOPED LASER, 
USING SOLAR RADIATION FOR EXCITATION AND OPERATING 
AT 77 DEGREES K A65-36361 

CONTINUOUS OPTICAL QUANTUM GENERATOR OPERATING AT 
ROOM TEMPERATURE ON CALCIUM TUNGSTATE DOPED WITH 
NEODYMIUM IONS A66-19956 

KAMIRYO, K. 

OPTICAL DESIGN OF ELLIPTICAL CAVITIES AND 
COMPARISON OF ENERGY TRANSFERS FROM LIGHT SOURCE 
TO RUBY LASER WITH CYLINDRICAL CAVITIES 

A66-16647 

KAMI YAM A, M. 

STIMULATED EMISSION IN SILICATE GLASS LASER 
CONTAINING NEODYMIUM A65-24169 

PRESSURE DEPENDENCE OF OUTPUT OF HELIUM-NEON 
GASEOUS LASER IN HIGH PRESSURE RANGE 

A66-11375 

KAN, F*— H. 

TRANSMISSION CHARACTERISTICS OF NEODYMIUM LASER 

N66-16812 

KAMNELAUO, J. 

BEAT FREQUENCIES AND COHERENCE PROPERTIES IN 
CIRCULARLY POLARIZED ATOMIC TRANSITIONS OF GASEOUS 
LASERS WITH AXIAL MAGNETIC FIELDS 

A66- 18429 

BEAT FREQUENCY AND ROTATION OF POLARIZATION PLANE 
IN HE- NE LASER WITH AXIAL MAGNETIC FIELD 

A66-18430 

KANO, T. 

OPTICAL DESIGN OF ELLIPTICAL CAVITIES AND 
COMPARISON OF ENERGY TRANSFERS FROM LIGHT SOURCE 
TO RUBY LASER WITH CYLINDRICAL CAVITIES 

A66-16647 

KAPANY, N. S. 

WAVEGUIDE COUPLING BETWEEN ADJACENT PARALLEL 
FIBERS AS MEANS OF TRANSFERRING RADIATION FROM 
ONE ELEMENT TO ANOTHER A66-14827 

KAPUSCI EMSKI , S. 

SYSTEM FOR OPTICAL ACQUISITION AND TRACKING, AND 
LASER BEAM DEFLECTOR DEVICES - ELECTRO-OPTICAL 
TECHNIQUES FOR CONTROLLING DIRECTION OF LASER 
BEAM FLOW 

NASA— CR— 64222 N65-30541 

PI E20ELECTRICALLY POWERED LASER BEAM WAVEGUIDE FOR 

ELECTRO-OPTICAL ACQUISITION AND TRACKING 

NASA— CR-68895 N66-17291 


K ARMEY, J. L. 

LASER RAOAR AS INSTRUMENT TO OBTAIN OPERATIONAL 
METEOROLOGICAL INFORMATION A66-21067 

KARRAS, H. 

SPECTROSCOPIC DATA ON ABSORPTION, SPONTANEOUS 
FLUORESCENCE ANO STIMULATED EMISSION IN ACTINIDES, 
TRANSITION METAL AND SEMICONDUCTOR LASER MATERIAL 

A65-21168 

KART ASCHOFF, P. 

FRECUENCY STANDARDS OF HYDROGEN MASER AND SWISS 
CESIUM ATOMIC BEAM TUBE COMPARED 

A65— 16681 

KASSEL, S. 

GAS IONIZATION IN FOCUSED RUBY LASER BEAN 

N65-21219 

KASTLER, A. 

HYPERSONIC WAVES PRODUCED BY BRILLCUIN EFFECT, 
USING METHOD OF TWO INTENSE LIGHT BEAMS 

A65-14874 

HYPERSONIC WAVE GENERATION BY SUPERPOSITION OF 
TWO COHERENT LIGHT BEAMS IN SOLID OR LIQUID 
DIELECTRIC A65-15880 

KATS, L. I • 

OUTPUT POWER OF CW LASER MEASURED BY WIRE 
BOLOMETER IN FORM OF PLANE SINGLE-LAYER SPIRAL AS 
SENSITIVE ELEMENT A66-20364 

KATULIN, V. A. 

EXCITING GALLIUM ARSENIDE BY NEED YM I UM— GLASS- LASER 
WHEN PUMPING PHOTON ENERGY IS LESS THAN WIDTH CF 
FORBIDDEN BAND IN GALLIUM ARSENIDE 

A65— 31307 

EXCITING GALLIUM ARSENIDE BY NECOYMIUM-GLASS-LASER 
WHEN PUMPING PHOTON ENERGY IS LESS THAN WIDTH OF 
FORBIDDEN BAND IN GALLIUM ARSENIDE 

A65— 33354 

INDUCED RADIATION IN GA AS SEMICONDUCTOR CRYSTAL 
EXCITED BY RUBY LASER WITH Q-MODULATION 

A65-35842 

INDUCED RADIATION AND LASER ACTION OF GALLIUM 
ARSENIDE SINGLE CRYSTAL EXCITED BY LIGHT FROM 
Q-MODULATED RUBY LASER A65-36362 

GENERATION IN CADMIUM SULFIDE DURING TWO-PHOTON 
OPTICAL EXCITATION BY RUBY LASER WITH MODULATED 
Q-FACTOR A66-19620 

KATZENSTE1N, J. 

MULTICHANNEL PHOTOELECTRIC SPECTRUM ANALYZER WITH 
KERR CELL GATING RECORDS SPECTRUM OF LASER LIGHT 
SCATTERED FROM SINGLE GIANT PULSE IN PLASMA 

A 65-2 82 03 

KATZMAN, N. 

BEAM DIVERGENCE AND FAR— FI ELD PATTERNS OF RUB RODS 

CF VARYING OPTICAL DUALITY A65-35315 

LASER EXCITATION IN QUARTZ OF ELASTIC MODES OF 
THICK PLATE, SUGGESTING ENERGY COUPLING MECHANISMS 

A66— 12423 

KATZ MANN, M. 

OPTICAL AND LASER THRESHOLD MEASUREMENTS ON 39 
FLAME-FUSION RUBIES TO OBTAIN HIGHEST OPTICAL 
QUALITY LASER ROCS A65-16402 

RAVAGE, W. T. 

PARAMETRIC EXCITATION OF ACOUSTIC WAVES IN 
SIMULATED BR1LL0U1N SCATTERING 

REPT. -1935-5 N65-29906 

KAVAGUTI, M. 

OSCILLATION CHARACTERISTICS OF RUBY LASER WITH 
EXTERNAL MIRRORS OF LARGE SPACING 

A65-33517 

KAWAJI, A. 

SINGLE FILAMENT JUNCTION LASER EMITTING COHERENT 
LIGHT OF SIMPLER MODES* SHOWING THAT LASER HAS TWO 
PORTIONS, EACH WITH SELECTIVE DIFFUSED REGION 
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COHERENT TRANSFER CHARACTERISTICS CF OPTICAL 
SYSTEM* HOLOGRAMS AND COMPLEX SPATIAL FILTERS, 

AND LASER APPLICATIONS 

D-5210— 72-T80— 110 N65-21691 

KAY* ft. ft. 

RATE EQUATION SOLUTIONS FOR Q-SPOILED AND PULSED 
TRANSMISSION MODE / PTM/ OPERATION OF THREE-LEVEL 
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KAZANTSEV* A. P. 

INOUCED EMISSION MODES OF TRAVELING NAVE LASER 

A66-10778 

INOUCED EMISSION MODES OF TRAVELING HAVE LASER 
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KAZAftIMOV* ft. F. 

QUANTUM YIELD COEFFICIENT OF STIMULATED EMISSION 
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QUANTUM YIELO COEFFICIENT OF STIMULATED EMISSION 
AND ANGULAR DISTRIBUTION OF LASER DIODE EMISSION 
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GROWTH OF HAVES IN PULSED LASER AMPLIFIER 
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AMPLIFICATION OF EXTERNALLY IMPRESSED AND 
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REM., D. 
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DISCUSSING EXPERIMENTAL DESIGN, SETUP AND 
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BY MEANS OF DOPING 

AD-613346 N65-25890 
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OPTICAL AND LASER THRESHOLD MEASUREMENTS ON 39 
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BEAM DIVERGENCE AND FAR-FIELD PATTERNS OF RUB RODS 
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LOWER ATMOSPHERIC DENSITY MEASUREMENTS THROUGH 
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QUASI- FERMI LEVEL, FREQUENCY, THRESHOLD PUMPING 
PARTICU *-* R *00E IN RADIATIVE INTRABANC 
TRANSITION A65-3I884 

KINETIC EQUATION THEORY APPLIED TO STEADY STATE 
LASER RADIATION DUE TO BAND-BAND TRANSITION IN 
SEMICONDUCTOR CONTAINING IMPURITY CAPTURE LEVELS 

A65-32952 

LASER EMISSION WITH VARIABLE RESONATOR LOSSES, 
CONSIDERING RELATIVELY LOW INITIAL OVERPOPULATION 
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EQUATION OF LASER OPTIMUM EMISSION, 

?Dl^t?. IN iI!Lc UHPINC EFFIC IENCY, VALUE OF LOSSES IN 
SPECIAL MODES, ETC A66-1I058 

SEMICONDUCTOR LASER RADIATION BY DIRECT ZONE-TO- 
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ACTIVE AND PASSIVE Q-SWITCHES FOR INCREASING 
STORED PUMPING ENERGY OF LASERS AND IJtUBITING 
RESONANCE FOR SUBSEQUENT PEAK LASER EXCITATION ANO 
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RUBY LASER Q-SWITCHING USING PASSIVE SOLID STATE 
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MASTRUP, F. N. 

FAST HIGH RADIANCE ABLATING LASER PUMP AND ENERGY 
STORAGE TECHNIQUE 
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UPPER ATMOSPHERIC OBSERVATION USING NORMAL-PULSE 
RUBY LASER TECHNIQUES, PRESENTING HEIGHT 
DISTRIBUTION CURVES OF SCATTERED LIGHT 
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MAT ARE, H. F. 

PARAMETER DEPENDENCE OF INTERMEDIATE FREQUENCY 
VOLTAGE INDICATED DURING ESTABLISHMENT OF OPTIMUM 
CONDITIONS FOR OPTICAL RECEIVERS ANO MERIT OF 
SUBCARRIER MIXING A66-23960 
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GAS LASER CONTINUOUS WAVE AMPLIFIER USING 
RECTANGULAR CROSS SECTION DISCHARGE TUBE, NOTING 
OPERATION AS CW OSCILLATOR AND PULSE AMPLIFIER 

A65-16406 


LASER OSCILLATIONS FROM PULSED ELECTRICAL 
DISCHARGE THROUGH NITROUS OXIDE AT 10.9 MICRON 
WAVELENGTH N65-20172 

LASER OSCILLATIONS AT WAVELENGTHS BETWEEN 21 AND 
32 MICRONS FROM PULSED DISCHARGE THROUGH AMMONIA 
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DIRECT FREQUENCY COMPARISON OF ATOMIC HYDROGEN 
MASERS IN DIFFERENT PLACES AND CONDITIONS BY 
SIMULTANEOUS MONITORING OF LORAN C SIGNALS 
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MATLACK, D. E. 

GREEN LASER LIGHT TRANSMISSION THROUGH WATER 
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QUASI- FERMI LEVEL, FREQUENCY 
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TRANSITION 


, THRESHOLD PUMPING 
RADIATIVE INTRABAND 
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SECOND HARMONIC GENERATION BY LASER BEAMS OF 
FINITE SPECTRAL WIDTH, USING QUANTUM TRANSITIONS 
AND KINETIC EQUATIONS, NOTING SHAPE OF PUMPING 
LINE AT FUNDAMENTAL FREQUENCY A66-2202 


NATSUHARA, M. 

ELECTRIC CIRCUIT ANALOG OPTIMUM DESIGN OF MODE- 
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MODULATION OF LASER LIGHT WITH COMPOSITE FABRY- 
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OPTICAL DESIGN OF ELLIPTICAL CAVITIES AND 
COMPARISON OF ENERGY TRANSFERS FROM LIGHT SOURCE 
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TRAVELING-WAVE QUANTUM PARAMAGNETIC AMPLIFIER 
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GLASS COMPOSITION EFFECT ON SPECTRAL PROPERTIES OF 
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NSL-64- 168-1 


BEAM BY FREE 

N65-20300 
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GAS LASER CAVITY BY VIBRATING QUARTZ-MODULATION OF 
LIGHT BEAM A66-13477 

MAYER, C. 

MOLECULAR ANISOTROPY OF PROPAGATION OF INTENSE 
LIGHT BEAM, NOTING RAMAN AND BRILLOUIN EFFECTS 
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GIANT PULSE LASER APPLIED TO NONLINEAR OPTICAL 
EFFECT OF STIMULATED RAMAN SCATTERING WITH 
REFERENCE TO EMISSION ANGLE MEASUREMENT TECHNIQUE 
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LONGITUDINAL MODE SELECTION IN GIANT PULSE LASER 
RESULTING IN SINGLE-MODE OUTPUT 
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OBSERVED AND PREDICTED EFFICIENCY OF CONVERSION OF 
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COOLEO IN CLOSED-CYCLE REFRIGERATOR BY THERMAL 
CONDUCTION A65-32128 

MCFEE, J. H. 
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ENERGY OUTPUT INCREASE OF RUBY LASER CRYSTAL 
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SPATIAIIY INDEPENDENT LASER RATE EQUATION 
GENERALIZED FOR MULTIMODE EFFECTS* NUltNb STEADY 
STATE OSCILLATION THRESHOLD SINGULARITIES, SPIKING 
PARAMETERS, ETC A66-24560 
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SPECTROSCOPIC INVESTIGATION OF LASER EXCITED 
MOLECULAR SPECTRA FROM POWDERED SOLIDS FOR METEOR 
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MEASUREMENT OF GAS LASER RADIATIVE DECAY RATES AND 
TOTAL INELASTIC DESTRUCTIVE CROSS SECTION OF SHORT 
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MODULATION OF LASER LIGHT WITH COMPOSITE FABRY- 
PEROT RESONATOR, USING MORE THAN THREE MULTIPLE 
REFLECTING PLATES A66-15836 

MESHCHER IAKOV* A. V. 

OPTICAL -MISALIGNMENT EFFECT ON THRESHOLD POWER OF 
SOLID STATE LASER AND COMPENSATION VIA LENS IN 
RESONATOR A65-36051 

OPTICAL-MISALIGNMENT EFFECT ON THRESHOLD POWER OF 
SOLID STATE LASER AND COMPENSATION VIA LENS IN 
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MET, V. 

HELIUM-NEON GAS LASERS, DISCUSSING AMPLITUDE 
VARIATION SUPPRESSION TECHNIQUE 
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MEULEMAM* J. 

PHYSICAL CONDITIONS FOR OBTAINING LASER EFFECT IN 
P-N JUNCTION AND TECHNOLOGY IN CONSTRUCTING LASER 
DEVICES A65-23847 

MEYER* C. 

LINEAR COEFFICIENT OF AMPLIFICATION OF CARBON 
DIOXIDE SUBJECTED TO HF EXCITATION FIELD FOR 
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PLASMA PRODUCTION BY OPTICAL IRRADIATION OF GASES 
AND BY SOLIDS, CONSIDERING INTERACTION OF LASER 
RADIATION WITH SURFACES AND IRRADIATION OF 
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MICHEL* A. E. 

CURRENT DISTRIBUTION CONTROL IN GALLIUM ARSENIDE 
INJECTION LASER SHOWING EFFECTS ON OSCILLATION 
MODE AND THRESHOLD A65-17665 

GA AS OPTICALLY COUPLED TRANSISTOR STRUCTURE WITH 
LASING EMITTER A66-12442 

MIDWINTER, J. E. 
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SHAPING FOR SOLID STATE LASERS 
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OPERATION CHARACTERISTICS A66-21857 
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PRODUCTION 

SRRC-RR-65- 52 N65-34688 

MISEZHN IKOV, G. S. 
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LASER A65-3601 3 

RUBY LASER NOISE RADIATION CONSISTING OF INCREASED 
LUMINESCENCE AND LATERALLY DISPERSED GENERATION 
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OXYGEN, AND NITROGEN 

R— 135 N65-26127 

HITSAI, V. N. 

HELIUM-NEON LASER OUTPUT CHARACTERISTICS AS 
FUNCTION OF LASER PARAMETERS A65-3I375 
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FILTERS* LASERS AND OPTICAL FIBERS 

A66-1911B 

MOLZ* F. 

LASER EXCITATION IN QUARTZ OF ELASTIC MODES OF 
THICK PLATE* SUGGESTING ENERGY COUPLING MECHANISMS 

A66-12423 

MONROE* H. E. 

SIGNAL AND NOISE OUTPUT OF OPTICAL LASER SYSTEMS 
REPT.-1935-7 N66-15966 

MOORE* C. B. 

GAS LASER MOLECULAR ABSORPTION DISCRIMINATION OF 
CLOSE FREQUENCIES A65-1599B 

MOORE* 4. S. 

ZINC DIFFUSION IN GALLIUM ARSENIDE-PHOSPHIDE 
LASERS AND EFFECTS ON SEMICONDUCTOR JUNCTIONS 
AFCRL-66- 1 8 N66— 2261 1 

MOORE* R. S* 

BUILDUP AND DECAY TRANSIENT EFFECTS IN GAS LASERS 
DUE TO LIGHT ABSORPTION BY INSERTED LIQUID SAMPLES 

A65— 15816 

NOREHEAO* F* F* 

SWITCHING CHARACTERISTICS OF NEGATIVE RESISTANCE 

OIODE DETERMINATION - INJECTION LASER 

REPT.-7 N65— 27203 

MORGAN* H* W. 

INEXPENSIVE SIMPLIFIED CONSTRUCTION OF DC POWERED 
HELIUM NEON LASER WITH 6328 ANGSTROM OUTPUT 

A65- 19849 

NORGENSHTERN* Z. L. 

EXCITED RUBY CRYSTAL PHOSPHORESCENCE NOTING 
SPECTRAL RANGE* DURATION* ELECTRON EXCITATION 
MECHANISM ANO UPPER WAVELENGTH LIMIT 

A66-19667 

EXCITEO RUBY CRYSTAL PHOSPHORESCENCE NOTING 
SPECTRAL RANGE, DURATION, ELECTRON EXCITATION 
MECHANISM AND UPPER WAVELENGTH LIMIT 

A66-21834 

MORI* H. 

ELECTRIC CIRCUIT ANALOG OPTIMUM DESIGN OF MODE- 
SELECTIVE MULTIREFLECTOR FABRY- PEROT LASER 
RESONATORS A65-30344 

MULTIREFLECTOR FABRY- PEROT LASER RESONATORS, 
DISCUSSING SUPPRESSION EFFECT AGAINST UNWANTED 
MODES A66-13325 

MOROZOV, V. N. 

TIME DEPENDENCE OF LASER OPERATION MODES USING 
LASER MODEL WITH TWO OSCILLATION TYPES 

A65-27772 

NONLINEAR INTERACTION OF OSCILLATIONS OF TWO TYPES 


IN LASER DOES NOT AFFECT STATIONARY OPERATION WHEN 
OSCILLATIONS ARE SUFFICIENTLY APART IN BAND 

A66— 10724 

TIME DEPENDENCE OF LASER OPERATION MODES, USING 
LASER MODEL WITH TWO OSCILLATION TYPES 

A66-16626 

MORRIS* L. C. 

TRAVELING WAVE MASER EMPLOYING MAGNETIC STAGGER 
TUNING IN SMALL COMPACT SUPERCONDUCTING MAGNET 
ACHIEVES TRADING EXCESS ELECTRONIC GAIN FOR 
BANDWIDTH A65-29196 

TRAVELING WAVE MASER SUPERCONDUCTING MAGNET 
COOLED IN CLOSED-CYCLE REFRIGfcKAtUK a i THERMAL 
CONDUCTION A65— 32128 

C-BAMO TRAVELING WAVE MASER / TWM/ WITH IRON DOPED 
RUTILE CRYSTAL AND MEANDER LINE SLOW WAVE CIRCUIT 

A65-33373 

MORRIS* R. J. 

INTERNAL TUNING METHODS FOR CONTINUOUS WAVE 
LASERS OVER ANGSTROM BANDWIDTHS 

S EL-64-092 N65-14369 

MORRISON* B. H. 

RUBY LASER PULSE TECHNIQUE APPLIED TO THERMAL 
DIFFUSIVITY MEASUREMENTS FOR TANTALUM AND 
GRAPHITE 

C0NF-651020-1 N66-18228 

MORSE. 4. H. 

CONTINUOUSLY PULSED LASER DEVICE WITH SELF- 
CONTAINED LASER OSCILLATOR AND POWER SUPPLY - 
LASER HEADS USING TUNGSTEN LAMPS AND XENON 
FLASHLAMPS FOR PUMP EXCITATION 

KEPT*— 2 N65-27581 

MOSS* E. B* 

IMPROVEMENTS NEEDED IN LASER TECHNOLOGY BEFORE 
OPTICAL COMMUNICATION CAN REPLACE UHF BECAUSE OF 
LIMITED RELIABILITY OF MICROBEAM OPTICAL LINK 

A65-23196 

ACQUISITION AND REACQUISITION IN SPACECRAFT- 
SPACECRAFT AND SPACECRAFT-TO- EARTH COMMUNICATIONS 

USING LASER SYSTEMS A65-28249 

ACQUISITION* TRACKING AND BEAM POINTING FOR 
OPTICAL COMMUNICATION IN SPACE 

AIAA PAPER 64-420 A65-33536 

MOSS* M* K. 

CO— 60 GAMMA IRRADIATION INDUCED ENERGY OUTPUT 
INCREASE OF RUBY LASER CRYSTAL A65-17687 

GAMMA RADIATION EFFECT ON ENERGY OUTPUT OF RUBY 
LASER CRYSTALS N65-17596 

MOVC HAM. B. A. 

RUBY AND NEODYMIUM GLASS LASERS FOR INDUSTRY - 
ELECTRONICS N65-23722 

NOVSESI AN* M. E* 

R SUB 1 RUBY LINE EMISSION AND FREQUENCY 
DEPENDENCE ON TEMPERATURE VARIATION 

A65-15205 

MOVE* J. 

REFLECTED RADIATION OF Q-SPOILED RUBY LASER FROM 
EXPLORER XXII A65-21306 

MUELLER* H. A. 

RECORDING SAMPLING SYSTEM FOR MEASURING ENERGY 
INCIDENT ON BIOLOGICAL SYSTEM EXPOSED TO LASER 
BEAM A66— 17293 

MUELLER* L. 

CROSS CORRELATION MEASUREMENTS CF OSCILLATOR 
FREQUENCY STABILITY AND THERMAL NOISE AND 
APPLICATION TO ATOMIC HYDROGEN MASER 

A66-24128 

DIRECT FREQUENCY COMPARISON OF ATOMIC HYDROGEN 
MASERS IN DIFFERENT PLACES AND CONDITIONS BY 
SIMULTANEOUS MONITORING OF LORAN C SIGNALS 

A66— 24145 


1-185 



HUKHINA* H* N, 


PERSONAL AUTHOR INDEX 


MUKHINA* N. N. 

TRAVELING-WAVE QUANTUM PARAMAGNETIC AMPLIFIER 
APPLIED TO RADIO-ASTRONOMICAL INVESTIGATIONS IN 
8-CN BAND A65-24882 

TRAVELING-WAVE QUANTUM PARAMAGNETIC AMPLIFIER 
APPLIED TO RADIO-ASTRONOMICAL INVESTIGATIONS IN 
8— CM BAND A65-36359 

MULLER* M- W. 

FEASIBILITY OF LASER OPERATING ON VIBRATIONAL - 
TRANSITIONS - SCHEMES USING FRANCK- CONDON 
PRINCIPLE 

VARI AN— 314-3S N65-28X68 

HU RAH ASA* K. 

UPPER ATMOSPHERIC OBSERVATION USING NORMAL-PULSE 
RUBY LASER TECHNIQUES* PRESENTING HEIGHT 
DISTRIBUTION CURVES OF SCATTERED LIGHT 

A66-13376 

HURINA* T. H. 

LUMINESCENCE AND ABSORPTION SPECTRA OF LASER USING 
FLUORITE CRYSTAL CONTAINING BIVALENT DYSPROSIUM 
ION IN VARIOUS CONCENTRATIONS A65-24881 

LUMINESCENCE AND ABSORPTION SPECTRA OF LASER USING 
FLUORITE CRYSTAL CONTAINING BIVALENT DYSPROSIUM 
ION IN VARIOUS CONCENTRATIONS A65-36358 

LASER REGIME WITH GIANT PULSES GENERATED IN 
DYSPROSIUM DOPED CADMIUM FLUORIDE UNDER CONTINUOUS 
PUMPING BY XENON LAMPS, OBTAINING Q FACTOR 
MODULATION BY ROTATING PRISM A66-I9376 


A65-34663 


NASSAU, K. „ 

CHEMICAL AND PHYSICAL ASPECTS OF LASERS AND LASER 
MATERIALS WITH REGARD TO TESTING AND SPECIFICATION 
REQUIREMENTS A65-14621 

RARE EARTHS IN OPTICAL MASER MATERIALS, DISCUSSING 
CHEMICAL INTERACTIONS BETWEEN ACTIVE ION AND HOST 
LATTICE A65-17052 

CONTINUOUS OPTICAL SECOND-HARMONIC GENERATION 
USING NO/ YAG LASER AND CRYSTAL OF SINGLE-DOMAIN 
LITHIUM NIOBATE A66-I6378 

NATHAN, M. I. 

GA AS OPTICALLY COUPLED TRANSISTOR STRUCTURE WITH 
LASING EMITTER A66-12442 

NATHAN, M. I. 

CURRENT DISTRIBUTION CONTROL IN GALLIUM ARSENIDE 
INJECTION LASER SHOWING EFFECTS ON GSCILLAiIOn 
MODE AND THRESHOLD A65-I7665 

NAUMOVA, L. V. 

LASER WITH DIFFRACTION LIMITED RADIATION PATTERN 

A66-10450 

LASER WITH DIFFRACTION LIMITED RADIATION PATTERN 

A66-133I3 


NEAL, R. A. 

LASER ACTION AT 5401 ANGSTROMS IN PURE NEON PULSED 
HIGH VOLTAGE DISCHARGE A66-10353 


HURRAY* E. M« E. 

RUBY LASER Q-SWITCHING USING PASSIVE SOLID STATE 
OR LIQUID ORGANIC BLUE DYE 

TO-B-64-15 N65-22933 


NEELANO, J. K. 

WATER COOLED RUBY LASER CONTINUOUSLY OPERATED AT 
ROOM TEMPERATURE USING ROD IN PUMPING CAVITY 

A65— 19234 


HURRAY* G. T. 

ELECTRON BEAM AND HOLLOW CATHODE FLOAT-ZONE 
PROCESSES ANALYSIS FOR APPLICATION TO GROWTH OF 
LASER RUBY CRYSTALS 

AFCRL-65-908 N66-21169 


NYERS* R. A. 

ELECTRICAL SWITCHING OF EMISSION DIRECTION OF 
LASER OSCILLATOR BY INTERNAL DEFLECTION OF LASER 
BEAM A65-16403 


LASER DEFLECTION AND SCANNING BY MEANS OF 
MULTIMODE CAVITIES WITH DYNAMIC SPATIAL FILTERS 

A66-14829 


N 


NUDTRir*"nrrT. 

LASER MIRRORS CONSISTING OF ALTERNATING LEAD-OXIDE 
AND CRYOLITE FILMS A65-26039 


LASER MIRRORS CONSISTING OF ALTERNATING LEAD-OXIDE 
AND CRYOLITE FILMS A66-11820 


NAGATAKE, T. 

UPPER ATMOSPHERIC OBSERVATION USING NORMAL-PULSE 
RUBY LASER TECHNIQUES, PRESENTING HEIGHT 
DISTRIBUTION CURVES OF SCATTERED LIGHT 

A66-13376 


NAIM AN, C. S. 

EFFECT OF LASER RADIATION ON CHEMICAL ACTIVATION 
AND VAPOR FOG NUCLEATION 

MC-64- 1 10-R1 N65-27760 

HAKASUJ I * N. 

MODE DEGENERACY-DIPS ON OUTPUT OF HE- NE LASER 
FOR CERTAIN CRITICAL COMBINATION OF MIRROR 
CURVATURES AND SEPARATION A65-36703 


NAHBA* S. 

GIANT RUBY LASER PULSE PRODUCTION FROM RAPID 
SATURATION OF DYE ABSORBER SOLUTION IN OPTICAL 
CAVITY BY SINGLET-SINGLET TRANSITIONS 

A65-33521 


FREQUENCY SEPARATION BETWEEN TRANSVERSE MODES OF 
RUBY LASER MEASURED BY FABRY- PEROT 
INTERFEROMETER AND VERIFIED BY TRANSVERSE MODE 
SELECTION A65-27610 

NEFFLEN, K. F. 

GAS MIXTURES AND PRESSURES FOR OPTIMUM OUTPUT 
POWER OF RF-EXCITEC HELIUM-NEON GAS LASERS AT 
632.8 NM A65-22620 

WAVELENGTH OF 3S2-2P4 TRANSITION OF NEON MEASURED, 
USING HELIUM-NEON LASER A66-16387 

ABSOLUTE WAVELENGTH STABILITY OF HELIUM-NEON LASER 
MEASUREO BY DIRECT INTERFEROMETRIC COMPARISON WITH 
HG 198 STANDARD LAMP A66-22868 

NEGRELLI, T. J. 

PEAK IRRAD I ANCE OF OPTICAL PUMP AND TOTAL 
PUMP-ENERGY INCIDENT UPON LASER CRYSTAL 
DETERMINED, ACCOUNTING FOR TEMPERATURE VARIATION 
EFFECTS A66-18487 

NEHRICH, R. 8., JR. 

STIMULATED EMISSION AT ROOM TEMPERATURE IN 
EUROPIUM CHELATE SOLUTION A65-21625 

NELLES, M. 

FOCUSED ENERGY TECHNIQUES FOR JOINING, INCLUDING 
LASER WELDING 

ASTME PREPRINT AD66-718 A66-24413 

NELSON, H. 

ROOM TEMPERATURE OPERATION OF PULSED GALLIUM 
ARSENIDE INJECTION LASER, AND IMPROVEMENT OF 
LASER DIODE STRUCTURE 

EC0M-01 501-1 N66-20809 

NELSON, P. 

PULSED LASER-CREATED PLASMAS BY LIGHT ABSORPTION 
BY SKIN EFFECT A66-12975 

IONIZATION UNDER LASER ACTION EXTENDED TO METALS 
AND DIELECTRICS, NOTING INFLUENCE ON THRESHOLDS 

A66-17C65 


NANNICHI, Y. 

THRESHOLD INTENSITY OF 8400 ANGSTROM LIGHT FROM 
GALLIUM ARSENIDE LASER DIODE AND EYE DAMAGE 


NERGAARD, L. S. 

APPLICATION, PROBLEMS ANO STATE OF LOW NOISE 
AMPLIFIERS AND TRAVELING WAVE TUBES, MASER AND 


I-I86 



PERSONAL AUTHOR INDEX 


NOVICK, R. 


ADLER TUBES GAIN IN RADAR SYSTEMS 

A66— 14123 

NESO*, H. R. 

ELECTRON BEAM AND HOLLOW CATHODE FLOAT-ZONE 
PROCESSES ANALYSIS FOR APPLICATION TO GROWTH OF 
LASER RUBY CRYSTALS 

AFCAL— 65-908 N66-21169 

NESTERt J. F* 

GROWTH AND ANNEALING OF OPTICAL MASER CRYSTALS AND 
SPECTROSCOPIC EVALUATION OF NEODYMIUM-DOPED 
GLASSES 

PE-TR-8110 N66- 17007 

NESTOR* 0« H. 

GROWTH OF RUBY BOULES ON 60 DEGREE VERNEUIL RODS 
BY CZOCHRALSKI METHOD - LASER APPLICATION 
SRCR— 65— 1 N6 5-2 7885 

GROWTH OF CUBIC PEROVSKITE CRYSTALS AS SYMMETRIC 
HOSTS FOR LASER DOPANT IONS 

SRCR— 65-9 N66-16824 

NEUMANN* D. B. 

GIANT PULSED LASER TO ILLUMINATE DISTANT TARGET 
WITH LIGHT PULSE OF ABOUT 60 NANOSECONOS 

A65-24781 

IMAGE FORMING IN ATMOSPHERIC SCATTERING MEDIUM 
WITH 60 NANOSECONO ILLUMINATING PULSE FROM 
Q-SMITCHED RUBY LASER 

AFAL—TR— 64-278 N65-25580 

NEUSTRUEV* V. B. 

EXCITED RUBY CRYSTAL PHOSPHORESCENCE NOTING 
SPECTRAL RANGE* DURATION, ELECTRON EXCITATION 
MECHANISM AND UPPER WAVELENGTH LIMIT 

A66- 19667 

EXCITED RUBY CRYSTAL PHOSPHORESCENCE NOTING 
SPECTRAL RANGE* DURATION* ELECTRON EXCITATION 
MECHANISM AND UPPER WAVELENGTH LIMIT 

A66-21834 

NEWSTEIN* M* C. 

PERTURBED AMO PLANE PARALLEL FABRY- PEROT 
RESONATORS, THERMAL FIELDS, QUANTUM OPTICAL 
COHERENCE. SPONTANEOUS EMISSION, AND DYNAMICAL 
THEORY OF LASER OSCILLATION 

AFCRL-65-270 N65-27088 

NEWTON* J. F. 

INSTRUMENTATION TECHNIQUES FOR NEW TYPE OF GAS 
DENSITY MEASURING SYSTEM USI^u LIGHT SCATTERED 
FROM LASER BEAM AS MEASURED QUANTITY 

A66- 15794 

NGUYEN-VAM-TRAM 

PARAMETRIC CONVERSION OF OPTICAL FREQUENCIES IN 
CRYSTAL ILLUMINATED BY LASERS A65-28626 

NICASTRO. L. J. 

MEASUREMENT OF ELECTRON DENSITY OF GAS DISCHARGE 
PLASMA BY LASER INTERFEROMETER A66-16379 

NICHOLLS* R. W* 

LABORATORY RESEARCH ON LASER EXCITATION IN SOLIDS* 
IONIZING RADIATION TRANSMISSION AND PLASMA JETS 
RELATED TO ASTROPHYSICS A65-14678 

SPECTROSCOPIC INVESTIGATION OF LASER EXCITED 
MOLECULAR SPECTRA FROM POWDEREO SOLIDS FOR METEOR 
AND REENTRY PHYSICS A65-16382 

NICHOLSON, A. F. 

LASER RAOAR WITH WIDE ANGLE FLOOD-LIGHTING 
LOPSIDED ENERGY BEAM FOR NEAR HORIZON USE WITH 
MINIMUM TERRAIN REFLECTIONS A65-23554 

NIEUWPOORT, W. C. 

CHEMICAL LASER WITH INPUT ENERGY DERIVED SOLELY 
FROM CHEMICAL REACTION PRODUCEO RADIATION, NOTING 
PROCESS OF COHERENT LIGHT PRODUCTION 

A65-20001 

CHEMICAL LASER PRINCIPLE CONSIDERING POPULATION 
INVERSIONS FROM CHEMICAL REACTION 

A65-20002 


FLAME EMISSION DATA AND ABSORPTION CHARACTERISTICS 
SUITABLE FOR POPULATION INVERSION FOR LASER 
ACTION, NOTING LOW PRESSURE OXYACETYLENE FLAME 

A65-20070 

NIKITIN* V* V. 

LASER OUTPUT OF XENON-HELIUM MIXTURE AS FUNCTION 
OF CHARGE DURATION, GAS PRESSURE AND TUBE DIAMETER 

A65-20263 

OPTICALLY CONNECTED LASER CONSTRUCTED ON GALLIUM 
ARSENIDE P-N JUNCTION, NOTING COHERENT RADIATION 

A66— 14363 

GALLIUM ARSENIDE P-N JUNCTION LASER DIODE COVERING 

iNJbC i iun Current distribution, density and 

EMISSION SPECTRA VARIATION A66-14659 

NIKLAS* A. 

THERMOSTIMULATED INDUCED ELECTRON EMISSION FROM 
SAMPLES CUT FROM LASER RUBY CRYSTALS DETECTED WITH 
OPEN POINT COUNTER A66-18609 

NILSEN* W. G. 

MICROWAVE PROPERTIES PARTICULARLY L INEWIDTH AND 
MAGNETIC ANISOTROPY IN CALCIUM-VANADIUM BISMUTH 
GARNET, NOTING TWM ISOLATOR A65-24964 

NINNIKHOVEN, J. D. 

LASER WELDING TECHNIQUE EXAMINING JOINT DESIGN, 
WELDABLE MATERIALS AND COSTS A65-32798 

NISHIKORI* K. 

UPPER ATMOSPHERIC OBSERVATION USING NORMAL-PULSE 
RUBY LASER TECHNIQUES, PRESENTING HEIGHT 
DISTRIBUTION CURVES OF SCATTERED LIGHT 

A66-13376 

NOLLE* E. L. 

CADMIUM TELLURIDE LASER WITH ELECTRON EXCITATION 

A66-11188 

FORCED EMISSION FROM ELECTRON-EXCITED CADMIUM 
SELENIDE A 6 6-22 174 

CADMIUM TELLURIDE LASER WITH ELECTRON EXCITATION 

A 66-24 009 

NORTH* W. P. 

GASEOUS AND RUBY LASERS AS LIGHT SOURCES FOR 
PHOTOELASTICITY 

TCAM-276 N6 5-29794 

NORTH* M. P. T. 

DYNAMIC STRESS CONCENTRATION USING PHOTOELASTICITY 
AND RUBY LASER LIGHT SOURCE 

TCAM-285 N66— 20850 

NOVICK, G. 

RUBY LASER AMPLIFIER AT LIQUID-NITROGEN 
TEMPERATURE TREATED AS THREE-MEDIUM TRANSMISSION 
SYSTEM, NOTING GAIN CHANGE WITH NEGATIVE 
ATTENUATION A66-22667 

MULTIPLE REFLECTION THEORY APPLIED TO REGENERATIVE 
LASER AMPLIFIER DESIGN 

ECOM-2531 N65-19166 

REGENERATIVE RUBY LASER AMPLIFIERS AT LIQUID 
NITROGEN TEMPERATURES 

ECOM-2575 N65-35642 

NOVICK, N« 

SELF-SUSTAINED OSCILLATION OBTAINED IN OPTICALLY 
PUMPED RUBIDIUM MASER OPERATING AT TRANSITION 
FREQUENCY OF 6835 MC A65-21873 

OPTICALLY PUMPED RUBIDIUM 87 MASER OSCILLATOR 

A66-24124 

OPTICAL MASER APPLIED TO BRILLOUIN SCATTERING 
SPECTROSCOPY 

PR-3 N6 5— 13790 

OPTICAL MASER APPLIED TO BRILLOUIN SCATTERING 
SPECTROSCOPY 

AROD— 3922— 13 N65-19528 

INVESTIGATIONS IN ASTRONOMY, SOLID STATE PHYSICS, 


1-187 



NOVIKOVA* L. A. 


PERSONAL AUTHOR INOEX 


OPTICAL MASERS, ATOMIC PHYSICS, AND RADIOACTIVE 
ATOMS FOR ELECTROMAGNETIC APPLICATIONS 
NASA-CR-7039I N66-I7320 

NOVIKOVA* L. A. 

GAS LASER OUTPUT AND THRESHOLD IN POPULATION 
INVERSION FROM PHOTODISSOCIATION OF METHYL IODIDE 
AND FLUORO IOOO METHYLIDYNE A66-16771 

NOVOTNY, A* 

OSCILLATION SPIKES IN QUASI-CONTINUOUS OPERATION 
OF RUBY LASER AT ROOM TEMPERATURE, NOTING 
THRESHOLD PUMPING ENERGY A66-17532 

NUESE* C. J. 

DIRECT- INDIRECT TRANSITION EFFECT ON HALL EFFECT 
IN GALLIUM /ARSENIC PHOSPHIOE/ A66-21570 


OF GALLIUM ARSENIDE P-N JUNCTION LASER DIODES 

A65-34666 


OKAMOTO, H. 

PRESSURE DEPENDENCE OF OUTPUT OF HELIUM-NEON 
GASEOUS LASER IN HIGH PRESSURE RANGE 

A66-H375 


OKAYA, A. 

MODE SUPPRESSION AND MODE STABILIZATION OF HELIUM- 
NEON LASER, USING TUNGSTEN WIRES AS MOOE 
DISCRIMINATOR A65-15325 

OKOOMI AN, H. J. 

OPTICAL SECOND HARMONIC GENERATION APPLIED TO HIGH 
POWER COHERENT SOURCE FREQUENCY TRANSLATION IN 
COMMUNICATIONS SYSTEMS A65-19176 


GROWTH OF GALLIUM ARSENIDE-PHOSPHIDE COMPOUNDS 
FOR LASER USE 

AFCRL-65-271 N65-27833 

ZINC DIFFUSION IN GALLIUM ARSENIDE-PHOSPHIDE 
LASERS AND EFFECTS ON SEMICONDUCTOR JUNCTIONS 
AFCRL— 66- 18 N66-226I1 

NUGENT, L. J« 

MATERIAL TESTING FOR GAS LASER OSCILLATOR AND 
SOLID STATE CHELATE LASER - OPTICAL RADARS 
RADC-TR-64-526 N66-12038 

NUNEZ, J. 

ELECTRICAL SWITCHING OF EMISSION DIRECTION OF 
LASER OSCILLATOR BY INTERNAL DEFLECTION OF LASER 
BEAM A65-16403 


OKN IT , S. 

SOLID STATE AND MASER TECHNIQUES - BREADBOARD 
EVALUATION, MEASUREMENTS OF LOW-TEMPERATURE 
SEMICONDUCTOR. AND SUPERCONDUCTING THIN FILM 


TUNNELING EFFECTS 
RADC-TDR-64-480 


N65-16017 


DEVELOPMENT AND APPLICATION OF IMPROVED MASER 
TECHNIQUES FOR BROADBAND MASER SYSTEM - 
TRAVELING WAVE MASER TECHNIQUES 

RADC-TR-65-148 N65-32203 

SOLID-STATE AND TRAVEL ING-WAVE MASER TECHNIQUES 
RADC-TR-65-30 N65-33397 


BROADBAND TRAVELING WAVE MASER TECHNIQUES AND 
N-TYPE GERMANIUM SEMICONDUCTOR DEVELOPMENT 
RADC— TR-65— 366 N66-15720 


C W IR LASER OSCILLATION IN H BR ANO HI GAS 
DISCHARGE A66-I6756 

NUNNIKHOVEN, J. D. 

PRODUCTION LASER WELDING OF INTRICATE AND CRITICAL 
SUBASSEMBLIES INCORPORATED INTO SPACE VEHICLES AND 
COMPONENTS A66-14514 


O 


OLIVIER. M. 

ZEEMAN EFFECT MODULATION 
FREQUENCY STANDARD 


OF AMMONIA MASER FOR 

N65-26665 


OLSEN* H. N. 

RADIATION SCATTERING FROM 
PLASMA ELECTRONS 
NSL-64-168-1 


LASER BEAM BY FREE 

N6 5-2 03 00 


0CKHAH* H. 

DOUBLE PHOTON ABSORPTION, HARMONIC GENERATION, 

AND FREQUENCY MIXING IN SEMICONDUCTORS, AND 
FREQUENCY TUNING OF INJECTION LASERS BY 
UNIAXIAL STRESS 

AD-450756 N65-14437 


OLSON* F. A. 

PHONON-PHOTON INTERACTIONS IN OPTICAL SOURCES - 
THECRETICAL DESCRIPTION OF BRAGG AND 
RAMAN- NATH SCATTERING CAUSED BY PROPAGATION OF 
PLANE ACOUSTIC WAVE THROUGH LASER BEAM PATH 
AFOSR-65-2647 N66-22449 


ODINTSOV, A* I. 

HELIUM-NEON LASER OUTPUT CHARACTERISTICS AS 
FUNCTION OF LASER PARAMETERS A65-31375 

HELIUM-NEON LASER OUTPUT CHARACTERISTICS AS 
FUNCTION OF LASER PARAMETERS A66-14897 

EFFECT OF LOAD MISMATCH ON LASER OUTPUT, 
DETERMINING NONLINEAR DEPENDENCE OF EQUIVALENT 
NEGATIVE CONDUCTANCE AS FUNCTION OF OSCILLATION 
AMPLITUDE IN LASER RESONATOR CAVITY 

A66-20435 

OFFERHAUS, M. J. 

GEOMETRICAL PROPERTIES COMMON TO ALL MODES OF 
OSCILLATION IN RADIATION FIELD OF LASER 
INTERFEROMETERS A65-18795 

0 GLAND, J. 0. 

CATHO 00 LUMINESCE NT PHOSPHORS AS LIGHT SOURCE FOR 
LASERS, REDUCING HEAT LIMITATIONS AND ELIMINATING 
INTERNAL STRESSES CAUSED BY THERMAL GRADIENTS 

A65-30436 

OGLANO, J. W. 

OPTICAL LASER PUMPS, HIGH POWER CW LASER 
OPERATION BY CATHODOLUMI NESCENCE AND SUITABLE 
SELECTION OF PHOSPHORS A66-19546 

OHTSUKA, Y. 

NODE DEGENERACY-DIPS ON OUTPUT OF HE- NE LASER 
FOR CERTAIN CRITICAL COMBINATION OF MIRROR 
CURVATURES AND SEPARATION A65-36703 

OHTSUKI , 0. 

RADIATIVE TRANSITION PROCESS IN EMISSION SPECTRUM 


OLSON, R. S. 

EFFECT OF RUBY LASER ENERGY ON GAMMA RADIATED 
HUMAN ADENOCARCINOMA CELLS 

SAM— TR-65— 41 N66-11874 

OMEARA, T. R. „ _ 

SINGLE RESONATOR REFLECTION AMPLIFIER ANALYSIS IN 
TERMS OF SCATTERING MATRIX DESCRIPTION OF OPTICAL 
RESONATOR A65-25885 

OPPENHEIM, A* K. 

ONSET OF RETONATION, LASER TECHNOLOGY AND HIGH 
REPETITION-HIGH RESOLUTION SCHLIEREN STROBOSCOPIC 
WAVE PHENOMENA RECOROS A66-19200 

ORAEVSKI I* A. N. 

SELF-PULSED MODULATION MOOE STABILIZATION OF TWO- 
LEVEL MASER BY AMPLITUDE CONTROL ANO NEGATIVE 
FEEDBACK A65-14144 

SELF-PULSED MODULATION MODE STABILIZATION OF TWO- 
LEVEL MASER BY AMPLITUDE CONTROL AND NEGATIVE 
FEEDBACK A65-240I9 

NATURAL MODES OF PLANE ANO CYLINDRICAL DIELECTRIC 
RESONATORS IN OPTICAL BAND A65-24810 

PLASMA KINETIC PROCESSES IN NE- HE LASER LEADING 
TO POPULATION INVERSION A65-27738 

TIME DEPENDENCE OF LASER OPERATICN MODES USING 
LASER MODEL WITH TWO OSCILLATION TYPES 


PLASMA KINETIC PROCESSES IN NE- HE LASER LEADING 
TO POPULATION INVERSION A65-31843 


1-188 


PERSONAL AUTHOR INDEX 


RANKER, A« K. 


• NONLINEAR INTERACTION OF OSCILLATIONS OF TWO TYPES 
IN LASER DOES NOT AFFECT STATIONARY OPERATION WHEN 
OSCILLATIONS ARE SUFFICIENTLY APART IN BAND 

A66-10724 


OSTROVSKIY, L. A. 

STEADY STATE OSCILLATIONS OF LASERS WITH 
DISTRIBUTED ENERGY LOSSES N65-27236 


TINE DEPENDENCE OF LASER OPERATION NODES, USING 
LASER NOOEL WITH TWO OSCILLATION TYPES 

A66-I6626 

OKAYEVSKIY, A* N. 

NASER WITH TWO SERIES RESONATORS 

N6 5— 13904 

CONFERENCE OK PHYSICAL PROBLEMS OF QUANTUM 
ELECTRONICS - NONLINEAR OPTICAL PHENOMENA, 
SEMICONDUCTOR LASERS, DISCHARGES IN GAS 
LASERS, AND GAS BREAKDOWN IN LASER BEAM 
JPRS-34262 N66-18135 

ORSZAG, A. 

EARTH- MOON DISTANCE MEASUREMENT USING LASER 
TECHNIQUE A66-20129 

OSH IMA, K. 

HE- NE GAS LASER APPLICATION TO SCHLIEREN 
PHOTOGRAPHY AND MACH- ZEHNDER INTERFEROMETRY IN 
AER0OYNAMIC TESTING A6 5-22 501 

NE0N-HEL1UN GAS LASER APPLICATION TO SCHLIEREN 
PHOTOGRAPHY AND MACH- ZEHNDER INTERFEROMETRY 
FOR USE IN AERODYNAMIC TESTING N65-21372 

OSHIMA, V. 

HE- NE GAS LASER APPLICATION TO SCHLIEREN 
PHOTOGRAPHY AND MACH- ZEHNDER INTERFEROMETRY IN 
AERODYNAMIC TESTING A65-22501 


P 

PAAMAMEN, ft. 

GAS LASERS - LEVEL POPULATION DEPENDENCES, LASER 
POWER OUTPUT, METASTABLE DENSITY MEASUREMENTS, 

ANO PARAMETER CHANGE EFFECT ON MATHEMATICAL 
MODEL OF LASER SYSTEM 

s_740 N65-20002 

PAAMAMEN* R. A. 

I R LASER ACTION IN ARGON II BETWEEN 1 ANO 2 
MICRONS AND IN 6000 TO 7000 ANGSTROM RANGE 

A65-A fiVi 

PALMOUR, H. 

LASER CRYSTAL GROWTH, CHARACTERIZATION, ANO 
SURFACE FINISHING N65-17597 

PARAS, J. F. 

TRAVELING WAVE MASER SUPERCONDUCTING MAGNET 
COOLED IN CLOSED-CYCLE REFRIGERATOR BY THERMAL 
CONDUCTION A6 5-32128 

PAMDAKESE, F. 

COHERENTLY DRIVEN MOLECULAR VIBRATIONS AND LIGHT 
MODULATION - RAMAN SCATTERING BY MASER BEAM 
NASA-CR-58211 N65-14531 

PANKOV E, J. I. 

TEMPERATURE DEPENDENCE OF EMISSION SPECTRUM AND 
THRESHOLD CURRENT IN GA AS LASERS 

A66-17333 


NEON-HELIUM GAS LASER APPLICATION TO SCHLIEREN 
PHOTOGRAPHY AND MACH- ZEHNDER INTERFEROMETRY 
FOR USE IN AERODYNAMIC TESTING N65-21372 

OSHNAM, M. K* 

GENERATION OF SINGLE FREQUENCY LIGHT USING FM 
LASER A65-16670 

SUPERMODE LASER AS SINGLE-FREQUENCY GENERATION 
SYSTEM CONSISTING OF FM LASER WITH SYNCHRONOUS 
PHASE NODULATOR AT OUTPUT A65-29267 

CONTROLLING FM ANO SUPERMOOE LASER OUTPUT 
FREQUENCIES BY THRESHOLD CONTROL AND 
INTERFEROMETRIC CONTROL A65-36842 

CARRIER FREQUENCY STABILIZATION OF FM LASER WITH 
RESPECT TO CENTER OF ATOMIC GAIN PROFILE, USING 
SMALL DISTORTION PRESENT IN LASER OSCILLATION 

A66-10966 

EXPERIMENTS ON HELIUM-NEON FM LASERS COVERING 
PHASE-LOCKED AND FM REGION POWER OUTPUT, 
MODULATION INDEX AND DISTORTION EXPERIMENTS 

A66-13955 


OSIAL, T. A. 

USE OF LASER BEAM IN SPECTROGRAPHIC ANALYSIS - 

NORMAL LASER AND GIANT SPIKE LASER 

AFCRL— 65-586 N66-1279 


OSIKO, V* V. 

CONTINUOUS OPTICAL QUANTUM GENERATOR OPERATING AT 
ROOM TEMPERATURE ON CALCIUM TUNGSTATE DOPED WITH 
NEODYMIUM IONS A65— 31703 


CONTINUOUS OPTICAL QUANTUM GENERATCR OPERATING AT 
ROOM TEMPERATURE ON CALCIUM TUNGSTATE DOPED WITH 
NEODYMIUM IONS A66-19956 


OSTROVSKII, L. A* 

LASER OSCILLATION AND ENERGY LOSSES 
CONTAINING ACTIVE MOLECULES 


IN MEDIUM 

A6 5-24811 


LASER MODEL POSSESSING TWO MODES OF 
VIBRATIONAL FREQUENCY 


DIFFERENT 

A65-26026 


LASER MODEL POSSESSING TWO MOOES OF 
VIBRATIONAL FREQUENCY 


DIFFERENT 

A66-I1728 


SELF-MODULATION OF LASER WITH TWO-MODE RESONATOR 

A66-16775 


P AMTELL, ft, H. 

SUPPRESSING PULSED LASER SPIKING BY PROVIDING 
EQUILIBRIUM PHOTON DENSITY AS THRESHOLD IS 
REACHED, NOTING CASE OF RUBY LASER 

A65-21300 


LASER OSCILLATOR WITH EXTERNALLY APPLIED SIGNAL 
EMPHASIZING PUSHING-PULLING EFFECTS, POWER GAIN 
AND NATURAL OSCILLATION QUENCHING CONDITIONS 

A65-25861 

PANZER, S. 

LASER AS THERMAL TOOL IN METAL WORKING PROCESSES 
EXAMINING PHASE TRANSFORMATION A65-20005 

PAPOULAR, ft. 

LASER BEAM-GAS INTERACTION INDUCED DISCHARGE 
STUDIED FOR THRESHOLD, BREAKDOWN AND EMITTED LIGHT 
CHARACTERISTICS A65-27064 

INTENSE LASER BEAM FOCUSING EFFECT IN GAS TO 
STUDY LIGHT- INDUCED DISCHARGES BY TIME-RESOLVED 
SPECTROSCOPY AND PHGTOGRAPHY A66-1297B 

PAPULOVSKI I, V, F. 

XENON-KRYPTON LASER EMISSION IN 12 WAVELENGTHS 
RANGING FROM 2.03 TO 9 MICRONS WITH EXTERNAL AND 
INNER MIRRORS A65-17353 


BEAM DIVERGENCE ANGLE OF SINGLE TEM MODE NE- HE 
LASER OUTPUT AT 0.63 MICRONS A65-27739 


BEAM DIVERGENCE ANGLE OF SINGLE TEM MODE NE- HE 
LASER OUTPUT AT 0.63 MICRONS A65-31844 


PARIKH, P. 

OPTICAL DOUBLE RESONANCE IN RUBY, DISCUSSING 
ABSORPTION TRANSITIONS FROM LOWEST EXCITED STATE 
OF CHROMIUM ION EFFECTED BY LASER PUMPING 

A66-2C856 


PARISER, B. 

GAS LASER CROSS MODULATION EFFECT WHEN EXPOSED TO 
FLASH TUBE RADIATION A65-15324 

TIME DEVELOPMENT OF OUTPUT INTENSITY OF HE- NE 
LASER AFTER QUENCHING BY PUMPING PARTICLES INTO 
LOWER NEON LASER STATE A65-29C75 

PARKER, A. K. 

GAS LASER RANGE MEASUREMENT DEVICE GIVING HIGH 
ACCURACY DIFFERENTIAL TERRAIN HEIGHT INFORMATION 


1-189 



i 


PARKER. H. W- 


PERSONAL AUTHOR INDEX 


FROH AIRBORNE PLATFORM 


N65-3357 1 


PARKER. H. M. 

REAL TINE, PROJECTION DISPLAY SYSTEM USING LASER 
LIGHT SOURCE 

U 1-903600-1 N65-35989 


hIGH POWER BREWSTER WINDOW LASER WITH GAS FILLS, 
DISCUSSING POWER OUTPUT AND EFFICIENCY PARAMETERS 


C W GAS LASER, MEASURING VIBRATIONAL ROTATIONAL 
TRANSLATION FREQUENCIES OF CARBON MONOXIDE 

A66-13 984 


LARGE ANGLE DEFLECTION TECHNIQUE FCR 
945-LINE TELEVISION TYPE RASTER SCAN 
SYSTEM - ELECTRO-OPTICS, LASERS, AND 
OPTICS 
U 1-9 12008-1 


PRODUCING 
IN DISPLAY 
FIBER 

N66-14858 


LARGE-ANGLE DEFLECTION METHOD 
TV TYPE RASTER SCAN IN LASER 
U2— 912008-2 


FOR PRODUCTION OF 
DISPLAY SYSTEM 

N66-22498 


PARKS* J. A. 

PHOTOTUBE OBSERVATION OF RUBY 
AS FUNCTION OF TIME 


LASER OUTPUT 

N6 5-15570 


PARKS* J. K. 

WIDEBAND LASER BEAM MODULATION. USING 6RAG&- 
ANGLE DIFFRACTION BY AMPLITUDE-MODULATED 
ULTRASONIC WAVES A65-29974 


PARKS* R« E. 

SECOND HARMONIC LIGHT GENERATED ON REFLECTION OF 
GIANT-PULSE LASER BEAM FROM SURFACE OF SILVER 
MIRROR A66-1607 2 


PARSONS* M. L. 

GASEOUS AND SOLIO LASER LINES SURVEY FOR LASER 

SPECTROSCOPY AND PLASMA DIAGNOSTICS 

NASA— CR— 57334 N65-19752 


PASCALAR* H. G. 

RADIOMETRIC PERFORMANCE OF SOLID STATE 
SUPERHETERODYNE RECEIVER COMPARABLE TO THAT 
OBTAINEO WITH MASERS AND PARAMETRIC AMPLIFIERS 

A66-12437 


C W LASER OSCILLATION BETWEEN 11.48 AND 11-55 
MICRONS FROM NITROGEN-CARBON DISULFIDE SYSTEM 

A66-16384 

C W HIGH-POWER CARBON OIOXIDE-N ITROGEN-HELI UM 
LASER OPERATION, NOTING HELIUM ADDITION 

A66-16754 

LASER ACTION ON ROTATIONAL TRANSITIONS OF 10-9, 9- 
8, 8-7, 7-6 AND 6-5 VIBRATIONAL BANDS OF GROUND 
ELECTRONIC STATE CO A66-18424 


PATERSON* J. E. 

USE OF LASER BEAM IN SPECTRQGRAPHIC ANALYSIS - 
NORMAL LASER AND GIANT SPIKE LASER 


AFC RL— 6 5—586 


N66— 12799 


PAT ^BY B ;NC E NE0DYMIU« GLASS LASERS FOR INDUSTRY 


ci crTonm ire 




PATRICK* R. M. 

THOMSON SCATTERING SPECTRUM OF LASER BEAM FROM 
EQUILIBRIUM HYDROGEN PLASMA, NOTING EFFECT OF 
DEBYE LENGTH A65-17151 

THOMSON SCATTERING MEASUREMENTS OF MAGNETIC 
ANNULAR SHOCK TUBE PLASMAS USING Q-SWITCHED RUBY 
LASER LIGHT BEAM A66-14707 

I 

PRESSURE DEPENDENCE OF DOMINANT EMISSION MODES 

FROM PB SE DIODE LASER A66-13003 


PASH ININ, P. P. 

SPARK DISCHARGE OBSERVATIONS DURING FOCUSING OF 
PULSED RUBY LASER OUTPUT A65-14131 

RUBY LASER WITH MODULATED Q-FACTOR USING ROTATING 
TOTAL REFLECTION PRISM A65-18462 

SPARK DISCHARGE OBSERVATIONS DURING FOCUSING OF 
PULSED RUBY LASER OUTPUT A65-24951 

RUBY LASER WITH MODULATED Q-FACTOR USING ROTATING 
TOTAL REFLECTION PRISM A65-28091 

SPARK DISCHARGE IN AIR INDUCED BY FOCUSING LASER 
RADIATION, DETERMINING TEMPERATURE OF PLASMA 
PRODUCED NEAR FOCUS A65-31705 


PAUTHIER* M- 

TWO- AND THREE-STEP LASER CASCADES DETECTED 
EXPERIMENTALLY IN HELIUM-NEON MIXTURES, ANALYZING 
TWO-STEP CASCADE STARTING WITH DENSITY MATRIX 
FORMULATION A66-11477 

PAXMAN* D- H. 

PUMP FREQUENCY OF 30 GIGACYCLES USING HARMONIC 
CROSS RELAXATION ON CHROMIUM DOPED RUTILE TO 
OBTAIN POPULATION INVERSION AT 40 GIGACYCLE 
SIGNAL FREQUENCY A65-25873 

PE01N0FF. M. E. 

CARBON AND ETHYLENE TETRACHLORIDE ULTRASONIC 
MODULATORS APPLIED TO IR LASER HETERODYNE 
EXPERIMENTS ON IN AS PHOTODIODE 

A66-23353 


SPARK DISCHARGE IN AIR INDUCED BY FOCUSING LASER 
RAOIATION, DETERMINING TEMPERATURE OF PLASMA 
PRODUCED NEAR FOCUS A66-19959 

PASTOR* R- C. 

GAIN COEFFICIENTS AND MEASUREMENTS IN LASER 

AMPLIFIER, AND SOLID STATE LASER MATERIALS 

QR-6 N65-14465 

IMPROVEMENT OF CRYSTAL QUALITY OF FLAME FUSION 
RUBY - LASER MATERIAL 

AL— TOR— 64-195 , PT. I N65-15848 


PELTZER. K- E. 

EFFECTS OF PROPAGATION TIMES ON STEERING NARROW 
BEAM LASER FOR COMMUNICATIONS BETWEEN PLANETARY 
DEEP-SPACE VEHICLE AND EARTH GROUND STATION OR 
RELAY STATION - SPACIAL BEAM OFFSET 

NASA— TM-X— 55306 N66-11202 

PENDLETON* W. K. 

LASERS AS TRIGGERING MECHANISM FOR SPARK GAPS, 
NOTING DELAY TIME BETWEEN PULSE ARRIVAL AND 
CURRENT FLOW A66-13247 


SOLIO STATE LASER AMPLIFIER STRUCTURES 

QPR-8 N66- 12048 

PULSED YTTRIUM-ALUMINUM GARNET NEODYMIUM LASER 
DEVICE - SOLID STATE LASER DEVICE 

QPR-9 N66-14725 

PATEL, C- K. N. 

C W LASER OSCILLATION ON P BRANCH ROTATIONAL 
TRANSITIONS OF VIBRATION BAND OF NITROUS OXIDE 

A6 5-16671 

C W HIGH POWER OPERATION OF NITROGEN-CARBON 
DIOXIDE LASER OSCILLATING ON P-BRANCH ROTATIONAL 
TRANSITIONS OF VIBRATIONAL BAND OF CARBON DIOXIDE 

A65-33055 


PENFIELD, P-, JR* 

BRILLOUIN SCATTERING OF LIGHT BY PHONONS AND 
PHONON MASER IN DERIVATION OF CONSERVATION 
THEOREMS FROM BASIC EQUATIONS A66-18397 

PEREL. V I— 

QUANTUM YIELD COEFFICIENT OF STIMULATED EMISSION 
AND ANGULAR DISTRIBUTION OF LASER DIODE EMISSION 


QUANTUM YIELD COEFFICIENT OF STIMULATED EMISSION 
AND ANGULAR DISTRIBUTION OF LASER DIODE EMISSION 

A66-12C86 

DEPENDENCE OF EMISSION INTENSITY OF GAS LASER ON 
LONGITUDINAL AND TRANSVERSE MAGNETIC FIELDS, USING 
SIMPLIFIED MODEL A66-24885 


1-190 



PERSONAL AUTHOR INDEX 


PIRCHER, 6, 


-PERRY, D. L. 

BROADBAND DIELECTRIC MIRRORS USED WITH PULSED GAS 
LASER TO OBSERVE LASER OSCILLATIONS IN VISIBLE 
WAVELENGTH REGION A65-16570 

LOW- LOSS MULTILAYER DIELECTRIC COATINGS BY FILM 
DEPOSITION FOR LASER MIRROR A65-29525 

PERRY, E. R. 

LASER CURRENT-MONITORING DEVICE, SMALL CURRENT 
TRANSFORMER FEEDS SOLID-STATE PULSE-CODING DEVICE 
WHICH MODULATES GALLIUM- ARSENIDE LASER 

A6 5-2988 5 

PERSCHY, J. A. 

ROBY LASER OPTICAL RADAR DETECTION OF UPPER 
ATMOSPHERIC BACK SCATTERING A66-24395 

PETERS, H* 

DIRECT FREQUENCY COMPARISON OF ATOMIC HYDROGEN 
M ASBIS IN DIFFERENT PLACES AND CONDITIONS BY 
SIMULTANEOUS MONITORING OF LORAN C SIGNALS 

A66-24145 

PETERS* H. E. 

HYDROGEN MASER AND CESIUM BEAM TUBE FREQUENCY 
STANDARDS COMPARED A65- 16680 

FREQUENCY STANDARDS OF HYDROGEN MASER AND SWISS 

CESIUM ATOMIC BEAM TUBE COMPARED 

A65-I668I 

HYDROGEN MASER CONSTRUCTION AND OPERATION DESIGN 
PRINCIPLES EMPHASIZING MICROWAVE CAVITY, LOW 
MAGNETIC FIELD, HYDROGEN STORAGE AND MASER TUNING 
TECHNIQUES A65-24309 

HYDROGEN MASER RESETTAB1LITY VERIFYING BY 
NEASUR1NG MASER OUTPUT FREQUENCY AGAINST HYDROGEN 
PRESSURE, CONSIDERING EXCHANGE COLLISION AND NALL 

INTERACTIONS A65-29119 

ATOMIC HYDROGEN MASER FOR TIME AND FREQUENCY 
MEASUREMENTS - TIME COMPARISONS ON MASERS WITH 
LORAN C N65-26678 

PETRASM, G. G. 

PROBABILITIES OF SPONTANEOUS TRANSITIONS M TO J 
AND N TO K CALCULATED WITH GAS LASER 

A65-218I1 

LASER PULSE GENERATION WITH PLASMA RESULTING FROM 
DISCHARGE IN HYDROGEN AS MEDIUM 

A65-22728 

PROBABILITIES OF SPONTANEOUS TRANSITIONS M TO J 
AND N TO K CALCULATED WITH GAS LASER 

A65-24863 

PETROV, IU. N. 

HELIUM- XENON AND KRYPTON-XENON GAS LASERS 
OPBUTING IN FAR IR A65-26727 

PETROV, V. S. 

Q- SWITCHING OF NO LASER USING POLYMETHINE DYE IN 
METHYL ALCOHOL SOLVENT A65-27533 

PENTACARBOCYANINE COMPOUND USED TO REDUCE 
MONOPULSE DURATION IN NEODYMIUM LASER 

A66-I0262 

PENTACARBOCYANINE COMPOUND USED TO REDUCE 
NONOPULSE DURATION IN NEODYMIUM LASER 

A66-13307 

PETROV, V. YE. 

AMMONIA MASER - AMMONIA MOLECULAR GENERATOR 
FTD— TT— 65— 803/1C2C4 N66-19855 

PEYTON, B. J. 

LOW NOISE KA-BAND TRAVELING WAVE MASER AMPLIFIER 
FOR WINDOW AT 8 MM WHERE ATMOSPHERIC ATTENUATION 
IS LOW A65-16565 

PFLUGER, A. R. 

LASER BEAM WELDING ELECTRONIC-COMPONENT LEADS 

A66-14517 


PHELPS, A. V. 

IONIZATION BREAKDOWN MECHANISMS OF GASES AT 

OPTICAL INFRARED FREQUENCIES USING LASERS 

RADC—T DR-64-42 2 N65-1S624 

PHILBERT, M. 

LASER OUTPUT MEASUREMENT BY PHOTOELECTRIC CELL 
DEVICE, NOTING CALIBRATION 

ONERA TP 182 A65-I9066 

LASER PHOTOMETRY THROUGH PHOTOELECTRIC CELL 
ONERA— TP- 182/ I 964/ N65-28499 

PHILBRICK, C. R. 

CO— 60 GAMMA IRRADIATION INDUCED ENERGY OUTPUT 
INCREASE OF RUBY LASER CRYSTAL A65-17687 

GAMMA RADIATION EFFECT ON ENERGY OUTPUT OF RUBY 
LASER CRYSTALS N65-I7596 

PICARD, R. H. 

COHERENCE PROPERTIES OF INTERACTING SYSTEM OF 
RADIATION ANO MATTER EXHIBITING LASER-LIKE 
BEHAVIOR, NOTING SELF-CONSISTENT-FIELD 
APPROXIMATION / SCFA/ USE FOR MANY-BODY EFFECTS 

A65-27725 

PILIPETSKII, N. F. 

SPATIAL AMPLITUDE OF FIELD OF IDEALLY PARALLEL 
LASER BEAM FOCUSED BY OPTICAL SYSTEMS WITH 
SPHERICAL ABERRATION A66-23778 

PILKUHN, M. 

ELECTROLUMINESCENCE OF ZINC DIFFUSED DIODES IN 
FORWARD AND REVERSE BIAS, OBSERVING EMISSION 
SPECTRA AND LASING ACTION IN NEAR-EDGE LINE 

A65-21617 

PILKUHN, M. H. 

SELF-INDUCED OSCILLATIONS IN OUTPUT OF FABRY- 
PEROT GALLIUM ARSENIDE INJECTION LASER 

A65— 21624 

CPTICAL GAIN AND LOSSES OF GA AS LASER OF 
EPITAXIAL AND DIFFUSED TYPE A65-33380 

RISE OF JUNCTION TEMPERATURE DURING CONTINUOUS 
OPERATION OF GA AS INJECTION LASER 

A66— 14771 

PILTCH, M. 

LASER ACTION ON FIVE GREEN LINES AND SIX IR LINES 
CAUSED BY PULSING MANGANESE DISCHARGE OF COLLISION 
LASER IN ATOMIC VAPOR OF NEUTRAL MANGANESE 

A66— 16763 

PIMENOV, IU. P. 

TRANSITION PROCESSES OF OSCILLATION AMPLITUDE 
FORMATION IN RF THREE-LEVEL MASERS 

A6 5-1 5460 

MASER APPLICATIONS AS RADIO RECEIVERS, DISCUSSING 
MULTI RESONATOR ALL-PASS QUANTUM AMPLIFIERS 

A65-X6262 

MASER APPLICATIONS AS RADIO RECEIVERS, DISCUSSING 
MULT I RESONATOR ALL-PASS QUANTUM AMPLIFIERS 

A65-25785 

TRANSITION PROCESSES OF OSCILLATION AMPLITUDE 
FORMATION IN RF THREE-LEVEL MASERS 

A65-28556 

PINCUS, G. 

ISOLATION OF 1.0621 LINE IN HE- NE GAS LASER BY 
MULTILAYER DIELECTRIC-COATED MIRRORS WITH SHARP 
SPECTRAL CUT-OFF CHARACTERISTICS 

A66-20517 

PIRCHER, G. 

PHOTOELECTRONS EMITTED BY PHOTOCATHODE LIT BY HEAT 
SOURCE AND LASER COUNTING NUMBER OF AVALANCHES 
CURING GIVEN TIME A65-18037 

ACCURATE LOCATION OF OBJECT IN SPACE AND TIME AND 
CORRECTION OF MOVEMENTS BY USE OF QUANTUM 
ELECTRODYNAMICS A65-25036 


1-191 



PISAREV SKI I, IU. 


V, 


PERSONAL AUTHOR INDEX 


PISAREV SKI I, IU* V. 

F06 EFFECT ON RANGE OF LASER BASED COMMUNICATI ONS 
SYSTEMS* PRIMARILY LIGHT ABSORPTION AND 
ATMOSPHERIC SCATTERING A65-15349 

FOG EFFECT ON RANGE OF LASER BASED COMMUNICATIONS 
SYSTEMS* PRIMARILY LIGHT ABSORPTION ANO 
ATMOSPHERIC SCATTERING A65-32353 


PISKAREV* V. I. 

CORRELATION FACTOR FOR INDUCED 
SHIFTS ANO CRYSTAL TEMPERATURE 
LASER 


RADIATION FREQUENCY 
VARIATIONS IN RUBY 
A65-35866 


CORRELATION FACTOR FOR INOUCED 
SHIFTS AND CRYSTAL TEMPERATURE 
LASER 


RADIATION FREQUENCY 
VARIATIONS IN RUBY 
A66-19269 


CATHODE DISCHARGE CONDITIONS FOR ELECTRON 
TRANSITIONS IN NEON A65-25591 

HELIUM-NEON LASER OUTPUT DEPENDENCE ON HOLLOW 
CATHODE DISCHARGE CONDITIONS FOR ELECTRON 
TRANSITIONS IN NEON A66-11422 

PGKGRMY* G. 

HIGH INTENSITY ULTRAVIOLET RADIATION SOURCE TO 
PUMP PHOSPHORS AND LASER MATERIALS WITH 
ABSORPTION BANDS IN PHOSPHOR EMISSION SPECTRUM 
DDRF-173 N65-14365 

POL ANY I* J. C. 

PARTIAL AND COMPLETE VIBRATIONAL-ROTATIONAL 
POPULATION INVERSION CONDITIONS, DISCUSSING 
VIBRATIONAL STATE CHANGE IN PHYSICAL AND CHEMICAL 

PROCESSES A65-20067 


PISKARSKAS, A. S. 

OPTICAL RANGE PARAMETRIC AMPLIFICATION, DESCRIBING 
POWER OUTPUT EXPERIMENT WITH GLASS-LASER-EXCITED 
POTASSIUM DIHYDROGEN PHOSPHATE CRYSTAL 

A66-I5352 


POL ANY I* T. G. 

OUTPUT OF SINGLE MODE GAS LASER IN AXIAL MAGNETIC 
FIELD STUDIED FOR INCREASE IN FREQUENCY STABILITY 

A65— 26954 


OPTICAL RANGE PARAMETRIC AMPLIFICATION, DESCRIBING 
POWER OUTPUT EXPERIMENT WITH GLASS-LASER-EXCITED 
POTASSIUM DIHYDROGEN PHOSPHATE CRYSTAL 

A66-20893 

PLASS, G* N. 

LASER RADIATION ABSORBED ALONG SLANT PATHS, 
SPECTRAL LINE OVERLAPPING AND CENTER LINE SHIFT 
WITH PRESSURE VARIATION A66-17295 

PL 00 S TER, M. N. 

GROWTH OF RUBY BOULES ON 60 DEGREE VERNEUIL RODS 
BY CZOCHRALSK I METHOD - LASER APPLICATION 
SRCR-65-1 N65-27885 

PLOTKIN, H. H. 

REFLECTED RADIATION OF Q-SPOILED RUBY LASER FROM 
EXPLORER XXII A65-21306 

ACCURATE TRACKING OF BEACON- EXPLORER ORBITING 
OPTICAL REFLECTORS, USING PULSED RUBY LASER BEAMS 

A66-19902 

SATELLITE REFLECTOR DESIGN FOR LASER BEAM 
RETROREFL ECTION AND SATELLITE SIGNAL 
TRANSMISSION CALCULATIONS 

NASA-TM-X-55129 N65-18254 

LASER BEAM TRACKING OF BEACON EXPLORER 
SATELLITES 

NASA-TM—X- 56631 N66-22191 

PODGAETSKI I* V, M. 

MEASUREMENT OF RADIATION PATTERN OF RUBY LASER 
EMISSION FOR VARIOUS RESONATORS AND OPERATING 
REGIMES, NOTING LASER EFFECT ON ANGULAR HALF-WIDTH 
VALUES A66-22028 

POGOOA, A. L. 

NARROW BAND LASER DOPPLER RADAR NAVIGATION 

INSTRUMENT FOR INSTANTANEOUS GROUNC SPEED 

TRG— 019-1-1 N65-27932 

DOPPLER OPTICAL NAVIGATOR TO MEASURE 
INSTANTANEOUS GROUND SPEED WITH 0.1 FT/SEC 
ACCURACY FOR ALTITUDES OF 250 TO 5000 FEET - 
CONTINUOUS WAVE LASER AS TRANSMITTER 
TRG-019-1-2 N65-28160 

PO GOMEL II, 0. N. 

RADIATION FLUCTUATIONS IN LASER PULSE REGIME, 
DISCUSSING ERRORS ARISING IN COMPARING BASIC WITH 
SECONDARY EMISSION A65-14617 

POGORELY I, 0. N. 

DISPERSION RESONATOR PERFORMANCE IN RUBY LASER, 
SHOWING GENERATION OF R SUB 1 AND R SUB 2 LINES 

A66-16346 

DISPERSION RESONATOR PERFORMANCE IN RUBY LASER, 
SHOWING GENERATION OF R SUB 1 AND R SUB 2 LINES 

A66-22345 

POKASOV, V. V. 

HELIUM-NEON LASER OUTPUT DEPENDENCE ON HOLLOW 


POLE, R. V. 

ELECTRICAL SWITCHING OF EMISSION DIRECTION OF 
LASER OSCILLATOR BY INTERNAL DEFLECTION OF LASER 
BEAM A65— 16403 

CONJUGATE-CONCENTRIC LASER RESONATOR WITH SIMPLE 
IMAGING SYSTEM GEOMETRY DISCUSSING PROPERTIES, 
EIGENVALUE PROBLEM AND FILTERING FUNCTIONS 

A65-18206 

LASER DEFLECTION AND SCANNING BY MEANS OF 
MULTIMODE CAVITIES WITH DYNAMIC SPATIAL FILTERS 

A66— 14829 


POLLACK, M. A. 

HE- NE GAS LASER OSCILLATING IN TWO LINEARLY 
POLARIZED MODES, COMPARING THEORETICAL AND 
EXPERIMENTAL MODE INTENSITIES ANO BEAT FREQUENCIES 

A 6 5-3 2 844 


POL TOR AT SK II, E. A. 

GALLIUM ARSENIDE LUMINESCENT DICDES WITH 
TRIANGULAR RESONATOR PRODUCING COHERENT EMISSICN 
AT HIGH DENSITY CURRENT A65-36787 

GALLIUM ARSENIDE LUMINESCENT OICDES WITH 
TRIANGULAR RESONATOR PRODUCING COHERENT EMISSICN 
AT HIGH DENSITY CURRENT A66-19195 

POMERANTZ, H. 

PHONON INTERACTION IN CRYSTALS - TRANSIENTLY 
OPERATED ACOUSTIC MASER, INTERACTION OF PHONONS 
WITH IMPURITIES IN GERMANIUM AND SILICON, AND 
HEAT PULSES IN CRYSTALS 

CTR-7 N65-27746 

SIGNAL VELOCITY OF MASERS, AND MICROWAVE PHONON 

ATTENUATION ANO PULSED HEAT RADIATION IN SINGLE 

CRYSTAL SEMICONDUCTORS 

REPT.-8 N65-36734 

POPOV, A. K. 

GAS LASER EMISSION SOLUTION BY DETERMINING 
EMISSION FIELD DENSITY DEPENDENCE ON RESONATOR 
PARAMETERS, RELAXATION CHARACTERISTICS AND ATOM 
EXCITATION IN GAS DISCHARGE PLASMA 

A65-35868 

GAS LASER EMISSION SOLUTION BY DETERMINING 
EMISSION FIELD DENSITY DEPENDENCE ON RESONATOR 
PARAMETERS, RELAXATION CHARACTERISTICS AND ATOM 
EXCITATION IN GAS DISCHARGE PLASMA 

A66-19271 


POPOV, IU. V. 

POWERFUL PULSE OF RUBY LASER EMISSICN GENERATED BY 
ULTRASONIC TRAVELING WAVE DIFFRACTION MODULATOR 

A 6 5— 36058 

POWERFUL PULSE OF RUBY LASER EMISSION GENERATED BY 
ULTRASONIC TRAVELING WAVE DIFFRACTION MODULATOR 

A66-15861 


PORTO, S. P. S. 

BUILOUP AND DECAY TRANSIENT EFFECTS IN GAS LASERS 


1-192 



PERSONAL AUTHOR INDEX 


PROTSENKO, YE* 0. 


* DUE TO LIGHT ABSORPTION BY INSERTED LIQUID SAMPLES 

A6 5-1 5816 


POTBUA, c. 

PARAMETRIC DEPENDENCE OF TIME PROFILE, PEAK POWER 
AND NUMBER OF GIANT PULSES OF ROTATING PRISM 
Q-SWITCHEO LASERS A65-15103 

EMISSION CHARACTERISTICS OF Q-SWITCHEO RUBY LASER 
WITH SATURABLE ABSORBER A65-35053 


POULIQUEM, J. 

PERIOOIC VARIATION OF QUALITY FACTOR OF HE- NE 
GAS LASER CAVITY BY VIBRATING QUARTZ-MODULATION OF 
LIGHT BEAM A66- 13477 

POULTNEY, S. K. 

RUBY LASER OPTICAL RADAR DETECTION OF UPPER 
ATMOSPHERIC BACKSCATTERING A66-24395 

PRATESI, A. 

®^AS I -CONTINUOUS EMISSION OR REGULAR RELAXATION 
OSCILLATIONS FROM NANY-ELEMENT RUBY LASER 
OPERATING IN VERY FEW AXIAL MODES 

A65-19619 

LASER CAVITY ANALYSIS, THRESHOLD MEASUREMENTS, 
FREQUENCY DISTRIBUTION, MODE DENSITY, AND 
SPIKING STRUCTURE 

AFCRL— 65— 481 N65-32298 


PRATT, W. K. 

LASER COMMUNICATION SYSTEMS STUDY 

ER-44-19-301 N6 5-1 7940 

PREHNUS. G. F. 

PHOTOGRAPHIC STUDY OF Q- SWITCHED LASER BEAM 
PROPAGATING OVER 10-MILE PATH A65-31044 


PRESTON, K., JR. 

OPTICAL ANALOG COMPUTER TRANSPOSING VARIABLE 
INPUTS INTO SPATIAL DIMENSIONS, USING LASER AS 
LIGHT SOURCE FOR ANTENNA MODELING AND SPECTRUM 
ANALYSIS A65-33770 

PRINOLE. W. R. 

PREPARATION OF OPTICALLY HOMOGENEOUS LASER GLASS 
FREE OF PLATINUM INCLUSIONS BY PLATINUM 
PASSIVATION OR USING ALL-CERAMIC MELTING SYSTEM 
SATR “ 1 N65-22027 


PRINGLE, W. R. 

PREPARATION OF PLATINUM-FREE LASER GLASS 

SATR-2 N66-14672 


PROKHINDEEV, A. V. 

SPARK DISCHARGE OBSERVATIONS 
PULSED RUBY LASER OUTPUT 


DURING FOCUSING OF 

A65-14131 


RUBY LASER WITH MODULATED 
TOTAL REFLECTION PRISM 


Q-FACTOR USING R0TATIN6 
A6 5-18462 


SPARK DISCHARGE OBSERVATIONS 
PULSED RUBY LASER OUTPUT 


DURING FOCUSING OF 

A65-24951 


RUBY LASER WITH MODULATED 
TOTAL REFLECTION PRISM 


Q-FACTOR USING ROTATING 
A65-28091 


PROKHOFOV, A. N. 

MULTIPHOTON ABSORPTION IN LASER 
CRYSTAL OF OPTICAL GENERATOR 


GA AS ANO RUBY 

A65-26025 


PROKHOROV, A. M. 

SPARK DISCHARGE OBSERVATIONS DURING FOCUSING OF 
PULSED RUBY LASER OUTPUT A65-14131 


MASER AMPLIFIER WITH COUPLED ACTIVE RESONATORS 
OPERATING AT 21 CM WAVELENGTH, NOTING ADVANTAGE 
OVER PASSIVE INPUT CIRCUIT A65-14136 


TRANSITION PROCESSES OF OSCILLATION AMPLITUDE 
FORMATION IN RF THREE-LEVEL MASERS 

A65-1546I 


RUBY LASER WITH MOOULATED Q-FACTOR USING ROTATING 
TOTAL REFLECTION PRISM A65-18462 


EMISSION SPECTRUM 
SPHERICAL MIRRORS 


OF RUBY LASER WITH EXTERNAL 
IN NONOAMPING INTENSITY 


FLUCTUATIONS AND QUASI-STEADY GENERATION 

A65-21041 

MASER AMPLIFIER WITH COUPLED ACTIVE RESONATORS 
OPERATING AT 21 CM WAVELENGTH, NOTING ADVANTAGE 
OVER PASSIVE INPUT CIRCUIT A65-24011 

LUMINESCENCE AND ABSORPTION SPECTRA OF LASER USING 
FLUORITE CRYSTAL CONTAINING BIVALENT DYSPROSIUM 
ION IN VARIOUS CONCENTRATIONS A65-24881 

SPARK DISCHARGE OBSERVATIONS OURING FOCUSING OF 
PULSED RUBY LASER OUTPUT A65-24951 

QUANTUM ELECTRONICS HISTORICAL REVIEW COVERING 
DIFFICULTIES ENCOUNTERED !_ASF*/»USFR 
CONSTRUCTION A65-25256 

HELIUM-XENON AND KRYPTON-XENON GAS LASERS 
OPERATING IN FAR IR A 6 5-2 6 72 7 

RUBY LASER WITH MODULATED Q-FACTOR USING ROTATING 

TOTAL REFLECTION PRISM A65-28091 

TRANSITION PROCESSES OF OSCILLATION AMPLITUDE 
FORMATION IN RF THREE-LEVEL MASERS 

A65— 28556 

CONTINUOUS OPTICAL QUANTUM GENERATOR OPERATING AT 
ROOM TEMPERATURE ON CALCIUM TUNGSTATE DOPED WITH 
NEODYMIUM IONS A65-31703 

SPARK DISCHARGE IN AIR INDUCED BY FOCUSING LASER 
RADIATION, DETERMINING TEMPERATURE OF PLASMA 
PRODUCED NEAR FOCUS A65-31705 

LUMINESCENCE ANO ABSORPTION SPECTRA OF LASER USING 
FLUORITE CRYSTAL CONTAINING BIVALENT DYSPROSIUM 
ION IN VARIOUS CONCENTRATIONS A65-36356 

DYSPROSIUM DOPEO CALCIUM FLUORIDE DOPED LASER, 
USING SOLAR RADIATION FOR EXCITATION AND OPERATING 
AT 77 DEGREES K A65-36361 

RUBY LASER RADIATION EFFECT ON FLUORESCENCE ANO 
LASER ACTION IN DYSPROSIUM OOPED CALCIUM FLUORIDE 
CRYSTALS A66-10718 

MULTIPHONON ABSORPTION IN LASER GA AS AND RUBY 
CRYSTAL OF OPTICAL GENERATOR A66-11727 

CD S SINGLE CRYSTAL OPTICAL GENERATOR DURING 
EXCITATION BY RUBY LASER, DISCUSSING TWO-PHOTON 
ABSORPTION COEFFICIENT AT 300 DEGREES K FOR 
RAO I AT I ON FLUX DENSITIES A66-13874 

LASER REGIME WITH GIANT PULSES GENERATED IN 
DYSPROSIUM DOPEO CADMIUM FLUORIDE UNDER CONTINUOUS 
PUMPING BY XENON LAMPS, OBTAINING C FACTOR 
MODULATION BY ROTATING PRISM A66-19376 

CONTINUOUS OPTICAL QUANTUM GENERATOR OPERATING AT 
ROOM TEMPERATURE ON CALCIUM TUNGSTATE DOPED WITH 
NEODYMIUM IONS A66-19956 

SPARK DISCHARGE IN AIR INDUCED BY FOCUSING LASER 
RADIATION, DETERMINING TEMPERATURE OF PLASMA 
PRODUCED NEAR FOCUS A66-19959 

PROKOPIUK, N. F. 

THRESHOLD PARAMETERS AND SPECTRAL COMPOSITION OF 
RADIATION OF NEODYMIUM-GLASS LASER IN DISPERSION 
RESONATOR A66-19669 

THRESHOLD PARAMETERS AND SPECTRAL COMPOSITION OF 
RADIATION OF NEODYMIUM-GLASS LASER IN DISPERSION 
RESONATOR A66-21836 

PROTSENKO* E. D. 

HELIUM-NEON LASER RADIATION DISPERSION MEASUREMENT 
IN TRANSITION 3S2-2P4 FOR VARYING MIRROR SPACING 

A65-19693 


PROTSENKO, YE. 0. 

RADIATION DIVERGENCE MEASUREMENT IN HELIUM-NEON 
LASERS WITH CONFOCAL RESONATORS AND SPHERICAL 
REFLECTORS N65-24550 


1-193 


HITHOFf* H. E 


PERSONAL AUTHOR INDEX 


PUTMOFF* H. E. 

SUPPRESSING PULSED LASER SPIKING BY PROVIDING 
EQUILIBRIUM PHOTON DENSITY AS THRESHOLD IS 
REACHED, NOTING CASE OF RUBY LASER 

A65— 21300 

Q 

QUANG, 0. N. 

LASER BEAM-GAS INTERACTION INDUCED DISCHARGE 
STUOIED FOR THRESHOLD, BREAKDOWN AND EMITTED LIGHT 
CHARACTERISTICS A65-27084 

INTENSE LASER BEAM FOCUSING EFFECT IN GAS TO 
STUDY LIGHT-INOUCED DISCHARGES BY TIME-RESOLVED 
SPECTROSCOPY AND PHOTOGRAPHY A66-12978 


BREAKDOWN OF GASES UNDER INFLUENCE OF LASER SPARK 
PHENOMENA WITH SUBSEQUENT ABSORPTION OF LASER 
RADIATION AND GAS HEATING A66-10646 

SPARK DISCHARGE IN AIR INDUCED BY FOCUSING LASER 
RADIATION, DETERMINING TEMPERATURE CF PLASMA 
PRODUCED NEAR FOCUS A66-19959 

RAMACHANDRAN, T. B. 

MICROWAVE BEATS IDENTIFIED BETWEEN MODES IN 
BROMINE-ARGON MIXTURE A66-14923 

RAMSEY* N. F. „ 

HYOROGEN MASER CONSTRUCTION AND OPERATION DESIGN 
PRINCIPLES EMPHASIZING MICROWAVE CAVITY, LOW 
MAGNETIC FIELD, HYDROGEN STORAGE AND MASER TUNING 
TECHNIQUES A65-24309 


QU *COHERENT*LIGHT DIFFRACTION BY MICROWAVE SOUND IN 
TRANSPARENT CRYSTALS A65-29265 

QUESADA* A. F. 

CHROMIUM ALIGNMENT IN RUBY BY OPTICALLY PUMPING 
RUBY SAMPLE WITH CIRCULAR POLARIZED RADIATION FROM 

RUBY LASER A65-33418 

FABRY- PEROT INTERFEROMETRIC MODULATOR FOR LASER 
BEAM, NOTING ERROR OF PRECISE ALIGNMENT OF 
REFLECTING SURFACES AND GAUSSIAN TYPE OF 
IMPERFECTIONS A66-12202 


ATOMIC HYDROGEN MASER FOR MEASURING RF AND 
MICROWAVE SPECTRAL LINES DISCUSSING THRESHOLD, 
RELAXATION, FREQUENCY STABILITY AND HYPERFINE 
STRUCTURE A6:>-2«>9J<* 

RANDALL* J- L. 4tjn 

RESEARCH REVIEW OF OPTICAL TRACKING, GUIDANCE, AND 

COMMUNICATION STUDIES AT MSFC N66-23457 

GAS SPECTROSCOPY OF LASER-INDUCED STIMULATED 
BRILLOUIN EFFECT IN HIGH PRESSURE OXYGEN 


QUIST, T. M. 

CIRCUITRY, MECHANICAL CONSTRUCTION AND PRELIMINARY 
PERFORMANCE OF GALLIUM ARSENIDE LASER TRANSMITTER 
OPERATED AT ROOM TEMPERATURE A65-15327 


POWER AND PATH LENGTH EFFECTS ON STIMULATED RAMAN 
SPECTRA IN METHANE AND HYDROGEN STUDIES USING 
GIANT PULSEO LASER N66-20037 


R 

RABINOVICH, M. S. 

FAST PHOTOIONIZATION AUREOLE DETECTION AND CLOUD 
OF CONCENTRATED LONG-LIVED IONIZATION FROM SPARK 
SHOCK WAVE IN LASER BEAM A66-X0263 

FAST PHOTOIONIZATION AUREOLE DETECTION AND CLOUD 
OF CONCENTRATED LONG-LIVED IONIZATION FROM SPARK 
SHOCK WAVE IN LASER BEAM A66-13308 

RABINOWITZ, P. 

FREQUENCY STABILIZATION IN VISIBLE SPECTRUM OF 
GAS LASER USEO AS OPTICAL PUMP GAIN MODULATOR 
N AS A-CR— 64359 N65-31013 

RABSON, T. A. 

POLARIZATION OF LIGHT FROM GLASS LASER DOPED WITH 
TWO PERCENT POSITIVE TRIVALENT NEODYMIUM MEASURED 
WITH TIME RESOLUTION OF LESS THAN MICROSECOND 

A66-13006 


RASHBA, E. 1. 

SEMICONDUCTOR PULSE MASER BASED ON THEORY OF 
EXISTENCE OF ELECTRCD I POLE TRANSITIONS WITH SPIN 

CLI f CTC A AC 1AO 


RATNER* A. M. 

POLARIZED LASER RADIATION WITH RELATION BETWEEN 
INTENSITY AND DIPOLE MOMENT OF ANISOTROPY AND 
PUMPING POWER A65-21805 

POLARIZED LASER RADIATION WITH RELATION BETWEEN 
INTENSITY AND OIPOLE MOMENT OF ANISOTROPY ANO 
PUMPING POWER A65-24B57 

OPTICAL-MISALIGNMENT EFFECT ON THRESHOLD POWER OF 

SOLID STATE LASER AND COMPENSATION VIA LENS IN 
RESONATOR A65-36051 

OPTICAL-MISALIGNMENT EFFECT ON THRESHOLD POWER OF 

SOLID STATE LASER AND COMPENSATION VIA LENS IN 
RESONATOR A66-15854 


RACETTE* G. M. 

PARAMETRIC GAIN ACCOMPANYING PARAMETRIC 
AMPLIFICATION OF LIGHT BEAM BY SECOND HARMONIC 
FREQUENCY OF STIMULATED RADIATION FROM RUBY LASER 
ADP CRYSTALS A65-24280 


RAU NOBLE GAS-OXYGEN LASER OPERATION UNDER 013 TRIPLE 
P EXCITATION THROUGH COLLI S I ON- 1 NDUCED OXYGEN 
DISSOCIATION, NOTING BANDWIDTHS AND OSCILLATIONS 


HIGH POWER LASER BEAM COLL I NE ARI Z AT I ON USING 
BIREFRINGENCE OF UNIAXIAL CALCITE CRYSTAL PRISM 

A65-25828 


PROBABILITIES OF SPONTANEOUS TRANSITIONS 
AND N TO K CALCULATED WITH GAS LASER 


M TC J 
A65-21811 


SECOND HARMONIC LIGHT GENERATION, STRESSING 
SATURATION EFFECTS OCCURRING AT HIGH LASER POWER 
LEVELS, SOLVING NONLINEAR COUPLED MAXWELL 
EQUATIONS A66-11443 

RADO, M« G. 

STIMULATED BRILLOUIN AND RAMAN SCATTERING IN 
GASES, DISCUSSING SOUND VELOCITY CALCULATION FROM 
FREQUENCY SHIFT AND ARGON, HYDROGEN AND NITROGEN 

A66-13981 

LASER INDUCED GAS BREAKDOWN AT HIGH PRESSURES, 
NOTING EFFECT OF PLASMA DENSTTY ON INDEX OF 
REFRACTION VIA OPTICAL FREQUENCY RESONANCE 
MEASUREMENT A66-21564 

RAIZER, IU. P. 

SPARK DISCHARGE IN AIR INDUCED BY FOCUSING LASER 
RADIATION, DETERMINING TEMPERATURE OF PLASMA 
PRODUCED NEAR FOCUS A65-31705 


NOBLE GAS-OXYGEN LASER OPERATION UNDER 013 
TRIPLE P EXCITATION THROUGH COLL I SI ON- 1 NDUC ED 
OXYGEN DISSOCIATION, NOTING BANDWIDTHS AND 
OSCILLATIONS A65-24862 

PROBABILITIES OF SPONTANEOUS TRANSITIONS M TO J 
AND N TO K CALCULATED WITH GAS LASER 

A65-24863 


IMPROVED MASER PERFORMANCE THROUGH GAIN STABILITY 
IF PUMP FLUCTUATIONS ARE KEPT TO MINIMUM BY 
ELIMINATION OF TWO OF FOUR VARIABLES 


RAYNOR, F. A. 

FREQUENCY RESPONSE AND CROSS COUPLING OF RED AND 
IR GAS LASER INTERFEROMETER FOR MEASURING PLASMA 
ELECTRON DENSITY A65-15819 


1-194 



PERSONAL AUTHOR INDEX 


RILEY* L. W, 


READ. A* A* 

SHALL PARTICLE DETECTION CAPABILITY OF LOW-GAIN 
HE LI UN-RE ON GAS LASER ENHANCED BY USE OF STOKES 
SETTLING LAW AND LAYERED SEDIMENTATION TEOWIQUE 

A66- 14583 


READY* 4. F. 

SINGLE PULSES OF ELECTRON EMISSION PRODUCED BY 
SPINNING-PRISM Q-SHITCHED RUBY LASER 

A6 5-1 5443 


HEATING AND VAPORIZATION EFFECTS DUE TO HIGH POWER 
LASER BEAM ABSORPTION AT OPAQUE SURFACES, NOTING 
ALSO Q— SWITCHED LASERS A65-17663 

LASER RADIATION EFFECTS ANO APPLICATION NOTING 
POWER OUTPUT, MELTING, VAPORIZATION ANO SURFACE 
EMISSION A65— 31764 


AND MAGNESIUM OXIDE SURFACES A66-18930 


REYNOLDS* R. S. 

HELIUM-NEON LASER WITH HIGH SPECIFIC POWER FOR 
USE WITH OPTICAL TRACKING SYSTEMS AT 6328 A 
NASA— CR— 68589 N66— 13349 


RHODES* C. R. 

VIBRATIONAL AND ROTATIONAL 
DIOXIDE AND NITROUS OXIDE 
SWITCHING TECHNIQUES 


RELAXATIONS IN CARBON 
LASER SYSTEMS, USING Q- 
A66-23355 


RIBEN* A* R. 

MINORITY CARRIER LIFETIME IN SILICON MEASURED BY 
CONTACTLESS METHOD, USING LASER INDUCED MODULATION 
OF IR TRANSMISSION IN SILICON / LIMIRIS/ EFFECT 

A66-14563 


INTERACTION 
SURFACE IN 


MECHANISM BETWEEN LASER BEAM AND 
ULTRAHIGH VACUUM A66-15484 


REOIKER, R. N. 

INDIUM ARSENIDE DIOOE SPONTANEOUS AND LASER 
ELECTROLUMINESCENCE IN MAGNETIC FIELDS 

A65— 2496 1 


PB SE DIODE LASER 
EMISSION SPECTRUM 


FABRICATION, PROPERTIES AND 
WITH PEAK AT 8.5 MICRONS 

A65- 27602 


LASER ACTION AT LIQU10 HELIUM TEMPERATURE IN 
CRYSTALS OF LEAD SAMARIUM, LEAD SELENIDE AND LEAD 
TELLURIDE EXCITED BY FAST ELECTRON BEAM 

A65- 30346 


PRESSURE DEPENDENCE OF 
FROM PB SE DIOOE LASER 


DOMINANT EMISSION MODES 

A66-13003 


REDLIEN, H. W. 

FEASIBILITY of SINGLE-MODE MACROSCOPIC OPTICAL 
WAVEGUIDES ANO COMPONENTS OPERATING AT 
MICROWAVE FREQUENCIES FOR ADVANCED LASER 
SYSTEMS 

NASA— CR— 60527 N65-16252 


MACROSCOPIC WAVEGUIDE AND 
OPTICAL SYSTEMS - LASERS 
NASA-CR— 332 


WAVEGUIDE COMPONENTS FOR 
N66-16086 


REDLIEN, H. W., JR. 

°® SERV ED IN DIFFRACTION MEASUREMENTS 
EMPLOYING GAS LASER APPARENTLY RESONATING IN 
TEH-00 MODE A65-16571 


RICHARDS* F. A. 

TIME RESOLUTION OF ELECTRON AND ION EMISSION 
PRODUCED BY Q-SW ITCHED RUBY LASER PULSE FOCUSED 
ON METAL SURFACE A66-18358 

RICHARDS, M. E. 

ALUMINUM NITRATE POWDER MASER DOPED WITH FERRIC 
IONS OPERATION IN X-BANO WITHOUT EXTERNAL DC 
MAGNETIC FIELD A66-1I374 

ZERO FIELD X-BANO MASER DESIGN FOR MICROWAVE 
QUANTUM AMPLIFIERS - MILLIMETER AND 
SUBMILLIMETER WAVE DEVICES 

REPT.-490F N65-25851 

MILLIMETER AND SUBMILLIMETER MASER DEVICES - 
MEASURING TECHNIQUES FOR ZERO FIELD MASER 
REPT.-490G N65— 33895 

RICHMOND* J. C. 

LASER SOURCE REFLECTOMETER TO MEASURE REFLECTANCE 
OF SPECIMENS AT HIGH TEMPERATURE - RELATION OF 
THERMAL EMISSION TO OTHER OPTICAL PROPERTIES 
NBS-TN-267 N66-22418 

RIEDEL* E. P. 

ORGANIC CATIONS EFFECT ON LASER THRESHOLD OF 
SOLUTIONS OF TETRAKIS FORM OF EUROPIUM 
BENZOYLTRI FLUORO ACETGNATE A66-18418 

HEAVY WATER USED AS LIQUID LASER SOLVENT FOR HI6H 

RADIANCE LIQUID LASER SYSTEMS AND RESEARCH IN 
OUTPUT BEAM DIVERGENCE, SPECTRAL NARROWING, AND 
THRESHOLDS FOR LASER ACTION 

AD-610714 N65-27886 


SIMULATION OF MICROWAVE ANTENNAS WITHOUT 
DIRECT FREQUENCY SCALING, OBTAINING AMPLITUDE 
DISTRIBUTION OF LASER RADIATION FIELDS 

A6 5-2941 8 


REDMOND, P. 

™I!; RACTI0H 0F INTE *SE laser BEAMS WITH MATERIALS 
ARDD— 4157— 4 N65-27555 

REICH, A. 

*££ GE ~ AMGLE "°*" E CHANICAL SCANNING OF LIGHT IN ONE 
AND TWO DIMENSIONS THROUGH OPTICAL REFRACTION BY 
TRAVELING ACOUSTIC NAVES A65-21326 

REICH, S. 

DOPPLER OPTICAL NAVIGATOR TO MEASURE 
INSTANTANEOUS GROUNO SPEED WITH 0.1 FT/SEC 
ACCURACY FOR ALTITUOES OF 250 TO 5000 FEET - 
CONTINUOUS WAVE LASER AS TRANSMITTER 
TRG-019— 1— 2 N65— 28160 

REICK, F. 6. 

“ilJCAL WHISPERING MODE OF POLISHED CYLINDERS AND 
IMPLICATION IN LASER TECHNOLOGY, NOTING TRAPPEO 
FLUORESCENT LIGHT A66— 12203 


THERMAL OPTICAL CISTORTION MEASUREMENTS FOR 
NEODYMIUM DOPED GLASS LASER ROD 

MDE-6236 N66-22419 

RIGDEN, J. 

C W LASER ACTION IN CARBON DIOXIDE-HELIUM MIXTURES 

A66-16385 


RIGDEN, J. D. 

METALLIC PLASMA TUBE FOR ION LASERS ALLOWS THEM TO 
RUN AT HIGHER CURRENT DENSITIES THAN WITH CERAMIC 
TUBES A66-11373 

RIGROD* W. W. 

STABILITY PARAMETER, SPOT SIZE AND WAVE FRONT 
CURVATURE OF GAUSSIAN BEAM IN RING RESONATOR 
CONTAINING UP TO FOUR UNEQUALLY SPACED SPHERICAL 
MIRRORS A65-24910 

CALCULATION OF RADIATION INTENSITY OBTAINED FROM 
LASER WITH HOMOGENEOUS LINE BROADENING GENERALIZED 
FOR ARBITRARILY LARGE LOSS FRACTION PER PASS 

A65-32219 

TRAVELING WAVE OSCILLATIONS OF ION RING LASER IN 
MIRROR-RING RESONATOR A66-14903 


RENPEL, r. c. 

gas LASER RANGE MEASUREMENT DEVICE GIVING HIGH 
ACCURACY DIFFERENTIAL TERRAIN HEIGHT INFORMATION 
FROM AIRBORNE PLATFORM N65-3357 


RENAU, J. 

CROSS SECTION MEASUREMENT FOR ELECTROMAGNETIC 
BACKSCATTERING OF LASER BEAMS FROM ROUGH ALUMINUM 


OUTPUT SPECTRA OF ARGON ION LASER IN RING 
RESONATOR AND TWO MIRROR RESONATORS 

A66— 14904 

RILEY, L. W. 

STIMULATED EMISSION FROM CHROMIUM IONS IN Q- 
SPOILED RUBY LASER A65-35066 


! 


1-195 



RINEHART* R. E 


PERSONAL AUTHOR INDEX 


RINEHART* t f 0 N ^ MASER-EQUIPPED WEATHER RADAR SET ANO 
AREA PRECIPITATION MEASUREMENT INDICATOR - 
METEOROLOGICAL SENSING DEVICE - ELECTRONICS 
OPR-l N66-14191 


MASER EQUIPPED WEATHER 
MEASUREMENT INDICATOR 
QPR-2 


RADAR AND PRECIPITATION 

N66-19957 


IS NONL INEAR THEORY OF LASER NOISE WITH CORRELATION 
FUNCTIONS DERIVED FROM DISTRIBUTION FUNCTIONS 
OBTAINED BY FOKKER- PLANCK EQUATION 


EMISSION SPECTRUM AND SUPERPOSITION SPECTRUM OF 
SHORT CONFOCAL RUBY LASER IN NEAR FIELD 


SPATIAL DISTRIBUTION OF HOLLOW-CONE SHAPED 
EMISSION OF MODES WHICH ARE TOTALLY REF LECTEO I N 


NEODYMIUM-GLASS LASERS 


A66— 14291 


MODE SELECTIVE CHARACTERISTICS OF PLANE-PARALLEL 
CIELECTR ICAL PLATE AS REFLECTOR FOR RUBY LASER 
RESONATOR A66-14330 


MODE OF OPERATION OF VARIOUS RUBY LASERS WITH 
PLANE-PARALLEL MIRRORS AT ROOM TEMPERATURE 


CORRELATION FUNCTIONS OF AMPLITUDE AND INTENSITY 
FLUCTUATION FOR LASER MODEL NEAR THRESHOLD 
OBTAINED BY USING DISTRIBUTION FUNCTIONS EVALUATED 
BY FOKKER- PLANCK EQUATION, TREATING AMPLITUDE AS 
RANDOM VARIABLE A66-25018 


* 1T SELECTIVE REFLECTION ANO DISPERSION PATTERNS NEAR 
RED RUBY LINES, USING RUBY LASER AS LIGHT SOURCE 

A65-33587 


TIME DEPENDENT EMISSION BEHAVIOR OF SINGLE AXIAL 
MODE OF DIFFRACTION LIMITED RUBY LASER AT 


TCUDCDiTIlDC 


ROOM TEMPERATURE QUAsI-CONl INUuUSLY pUMkED RUBY 
GIANT PULSE LASER WITH SATURABLE ABSORBER Q- 
SWITCH A66-21248 


ROGERS* G. L. 

FLARE IMAGES ROLE IN SELF- 
STRONG LASER BEAM 


DESTRUCTION OF LENS IN 

A65-32228 


RIVLIM A 

COHERENT LIGHT EMISSION BY TWO-COMPONENT QUANTUM 
OSCILLATORS WITH EQUAL ENERGY TRANSITIONS INSIDE 
FABRY- PEROT RESONATOR A65-24088 

COHERENT LIGHT EMISSION BY TWO-COMPONENT QUANTUM 
OSCILLATORS WITH EQUAL ENERGY TRANSITIONS INSIDE 
FABRY- PEROT RESONATORS A65-34909 

* IV COHERENCE AND STIMULATION THRESHOLD OF STOKES 

A66— 18648 


LASER RANGING VIA DIGITAL COUNTER COUPLED 
PHOTOMULTIPLIER TUBE, NOTING SPECTRAL RESPONSE t 
GAIN TRANSIT TIME DEPENDENCE, OUTPUT C0UPI -«NG AND 
EFFECTIVE CATHODE DIAMETER A66-23759 


"^INTERFERENCE PHENOMENON OF SERRATED SYSTEM OF 
RINGS SURROUNDING CENTRAL BEAM OF J-*SER 

ANALYZED, USING HELIUM NEON TUBE PLACED DETWEEN 
TWO EXTERIOR MIRRORS A66-17Q64 


MASER PREAMPLIFIER DESIGNED INTO X-BAND WEATHER 
RADAR SET INCREASED RADAR SENSITIVITY BY 12.5 
DECIBELS TO OVERALL 118.5 DECIBELS 


ROBINSON* C. C. 

EXCITED STATE SATURABLE ABSORBER USED WITH 
1.06 MICRON NEODYMIUM GLASS LASER 

RADC— TR-65-369 N66-15701 

ROBINSON* F. N. H. 

QUANTUM MECHANICS OF SIGNALS AND NOISE IN 
ATTENUATORS AND MASER AMPLIFIERS, RELATING 
EXPECTATION VALUES AND THERMAL STATE OF SYSTEM 

A65— 30510 


Traveling fields in interaction of ionized gases 

WITH ELECTROMAGNETIC FIELD CURRENTS CHECKING 
LORENTZ FORCE AND MAGNETIC INDUCTION 

A66-12980 


ROCK* N. H. 

GAS LASER CONTINUOUS WAVE AMPLIFIER USING 
RECTANGULAR CROSS SECTION DISCHARGE TUBE, NOTING 
OPERATION AS CW OSCILLATOR AND PULSE AMPLIFIER 

A65- 16406 


ROLL IN* R. A., JR. 

SPACE-T O-SPACE AND E ARTH-TO-SP ACE 
SYSTEMS USING LASER SOURCES 
RADC-TDR-64-289 


COMMUNICATION 

N66-22582 


"optical-misalignment effect on threshold power of 

SOLID STATE LASER AND COMPENSATION VIA LENS IN 
RESONATOR A65-36051 

OPTICAL-MISALIGNMENT EFFECT ON THRESHOLD POWER OF 
SOLID STATE LASER AND COMPENSATION VIA LENS IN ^ 




^^THEORETICAL STUDY OF RESONANT MODES OF LASER 
CAVITY WITH END MIRRORS AND PERIODIC 


REFLECTIVITY 

^ < 1.1 A1 C 


LI M « Tfi-1 1 


LASER CAVITY ANALYSIS, THRESHOLD MEASUREMENTS, 
FREQUENCY DISTRIBUTION, MODE DENSITY, AND 


SPIKING STRUCTURE 
AFCRL-65-481 


N65-32298 


ROSEMBLUM* J. E. 

HIGH POWER MERCURY LASER OPERATIONS 
ARGON AS FUNCTION OF MAGNETIC FIELD 
CPR-2 


IN KRYPTON AND 
N65-22323 


ROCK MAN, A. G. 

COMPARISON OF UNDERWATER ATTENUATION OF RUBY 
LASER LIGHT WITH NONLASER LIGHT 

NRL-6181 N65-28158 

RODOAt J. L. 

EXPERIMENTAL OSCILLATION OF TWO LASERS AT SAME 
FREQUENCY WITH PHASE DIFFERENCE OF LESS THAN ONE 
THIRD DEGREE A65-19603 

ROBOT, M. 

STIMULATED EMISSION IN INDIUM ARSENIDE SHOWS 
EXCITATION THRESHOLD LOW AND LIGHT EMISSION HIGHLY 
DIRECTIONAL A66-17026 

ROESS. 0. 

CONICAL EMISSION IN RUBY LASERS WITH EXTERIOR 
MIRRORS A66-14278 

MODES OF EMISSION-VS-TIME SPECTRUM, OPTICAL 


Dielectric cavity maser composeo of ruby rod 

SEPARATING METAL PLATES, NOTING STRENGTH 
SATURATION BEHAVIOR, POWER OUTPUT, ETC 


STEADY STATE VALUE OF INVERTED POPULATION, POWER 
OUTPUT, THRESHOLD BEHAVIOR AND SPIKING 
CHARACTERISTICS FOR SINGLE-MODE LASER WHEN 
RADIATION INTENSITY HAS SPATIAL DEPENDENCE 


^SEARCH VIA LASER RECEIVERS FOR INTERSTELLAR 

COMMUNICATIONS A66 16669 

HIGH SENSITIVITY FAST-RESPONSE LASER DETECTION 
SYSTEM, DESCRIBING MICROWAVE RESPONSE 
PHOTOELECTRIC DETECTOR WITH AMPLIFICATION AND 


1-196 



PERSONAL AUTHOR INDEX 


SAKAI * V. 


NIXING FUNCTIONS A66-22046 

ROSSETTI* C. 

LINEAR COEFFICIENT OF ANPLIFICATION OF CARBON 
DIOXIDE SUBJECTED TO HF EXCITATION FIELD FOR 
LASER BUSS ION A66-12003 

NOTCH* A. L. 

BALLOON-BORNE XENON LIGHT OPTICAL BEACON FOR 
LASER ANO OPTICAL TRACKING* AND MISSILE-BORNE 
XENON OPTICAL BEACON FOR OPTICAL TRACKING 
B— 3068 N65-31897 

X55T8* it* 

CURRENT-VOLTAGE CHARACTERISTICS OF CM X-BAND 
GA AS MICROWAVE GUNN GENERATOR 

A66-23029 

ROUNDS* 0. E* 

EFFECT OF RUBY LASER ENERGY ON GAMMA RADI ATEO 
HUNAN ADENOCARCINOMA CELLS 

SAH-TR— 65— 41 N66-11874 

ROUZER* L* E* 

LINE WIDTHS AND INVERSION RATIOS OF IRON DOPED 
RUTILE FOR SUITABILITY IN BROADBAND MASERS 

A65-19622 

LINE WIDTH AND INVERSION RATIOS OF IRON-DOPED 

RUTILE FOR OPTICAL MASER APPLICATIONS 

NASA— TN— X-54754 N65-29390 

ROHE* R. L. 

CONVENTIONAL FLOW VISUALIZATION USING LASER LIGHT 
SOURCE 

AIAA PAPER 66-127 A66-17104 

ROWLEY* W« R. C. 

WAVELENGTH MEASUREMENT OF HELIUM-NEON LASER 
EMISSION BY DOUBLE-CHANNEL RECORDING 
INTERFEROMETER* USING KRYPTON-66 PRIMARY STANDARD 

A66-22874 

ROY* E. L. 

ATMOSPHERIC EFFECTS ON LASER ENERGY PROPAGATION - 
LITERATURE SURVEY 

RE— TR— 65-3 N65-23622 

ROZANOV* N. N* 

NONLINEAR ZEEMAN EFFECT FOR GAS LASER 

A66-19638 

RUBIN* P. L. 

NOBLE GAS-OXYGEN LASER OPERATION UNDER 013 TRIPLE 
P EXCITATION THROUGH COLLISION-INDUCED OXYGEN 
DISSOCIATION* NOTING BANDWIDTHS AND OSCILLATIONS 

A6 5-21810 

NOBLE GAS-OXYGEN LASER OPERATION UNDER 013 
TRIPLE P EXCITATION THROUGH COLLISION-INDUCED 
OXYGEN DISSOCIATION* NOTING BANOWI DTHS AND 
OSCILLATIONS A65-24862 

RUB I NOV* A* N* 

RUBY LASER NOISE RADIATION CONSISTING OF INCREASED 
LUMINESCENCE ANO LATERALLY DISPERSED GENERATION 
DETERMINED FROM ENERGY LEVEL POPULATIONS 

A65-35B63 

RADIATION SCATTERING FACTOR DETERMINATION FOR RUBY 
LASER A65-36013 

RUBY LASER NOISE RADIATION CONSISTING OF INCREASED 
LUMINESCENCE AND LATERALLY DISPERSED GENERATION 
DETERMINED FROM ENERGY LEVEL POPULATIONS 

A66-16628 

RUDOLPH* 0* B. 

INEXPENSIVE SIMPLIFIED CONSTRUCTION OF DC POWERED 
HELIUM NEON LASER WITH 6326 ANGSTROM OUTPUT 

A65- 19849 

RUNOLE* W. J. 

GALLIUM ARSENIDE LASER DIODES FABRICATED BY 
DIFFUSION OF ZINC 

QPR-1 N65— 17442 

RUPPRECHT, H. 

ELECTROLUMINESCENCE OF ZINC OIFFUSEO DIOOES IN 


FORWARD ANO REVERSE BIAS* OBSERVING EMISSION 
SPECTRA AND LASING ACTION IN NEAR-EDGE LINE 

A65-21617 

OPTICAL GAIN AND LOSSES OF GA AS LASER OF 
EPITAXIAL AND DIFFUSED TYPE A65-33380 

RUPPRECHT* H. S. 

RISE OF JUNCTION TEMPERATURE DURING CONTINUOUS 
OPERATION OF GA AS INJECTION LASER 

A66— 14771 

RUSSELL* J. P. 

FIRST ORDER RAMAN SCATTERING MEASUREMENT IN 
SILICON USING 63 28- ANGSTROM OUTPUT OF HELIUM-NEON 
LASER A65— 26457 

HELIUM-NEON GAS LASER USED IN RAMAN SPECTROSCOPY 

A66- 19232 

RUTZ* R. F. 

CURRENT DISTRIBUTION CONTROL IN GALLIUM ARSENIDE 
INJECTION LASER SHOWING EFFECTS ON OSCILLATION 
MODE AND THRESHOLD A65-17665 

GA AS OPTICALLY COUPLED TRANSISTOR STRUCTURE WITH 
LASING EMITTER A66-12442 

RVACHEVA* E. S. 

LASER OSCILLATION IN CALCIUM TUNGSTATE CRYSTALS 
ACTIVATED WITH TAIVALENT PRASEODYMIUM 

A66— 14898 

RY KALIN* N« N* 

ESTIMATION OF ENERGY PARAMETERS OF LASER LIGHT 
BEAM USED TO WELD METALS A65-30071 

HEATING PROCESS IN LASER WELDING OF METAL SHEETS* 
TAKING INTO ACCOUNT ENERGY DISTRIBUTION* HEAT 
TRANSFER ANO FLUX DENSITIES A66-15347 

ESTIMATION OF ENERGY PARAMETERS OF LASER LIGHT 
BEAM USED TO WELD METALS A66-17626 

S 

SABERSKY* A. 

COHERENT TRANSFER CHARACTERISTICS OF OPTICAL 
SYSTEM* HOLOGRAMS AND COMPLEX SPATIAL FILTERS* 

AND LASER APPLICATIONS 

D-5210-72-T 80-110 N65-21691 

SABURI* A. 

TRAVELING-WAVE TUBE WITH PHOTOELECTRIC CATHODE 
USED AS DEMODULATOR FOR LASER COMMUNICATION 

A65-14345 

SACCHI, C. A. 

E-LEVEL POPULATION IN RUBY ROD AS FUNCTION OF PUMP 
ENERGY EMITTED BY FLASH TUBE A65-28013 

RUBY LASER OUTPUT EXHIBITING REGULAR SPIKES 

A66— 10324 

SPIKING BEHAVIOR OF MUCTIMOOE RUBY LASER IN 
SPHERICAL RESONATOR, INTERPRETING NEAR-FIELD 
PATTERNS* FREQUENCY SPECTRUM* ETC 

A66— 21311 

SAITO* S. 

TRAVELING- WAVE TUBE WITH PHOTOELECTRIC CATHODE 
USEO AS DEMODULATOR FOR LASER COMMUNICATION 

A65-14345 

NOISE BEHAVIOR OF POTENTIAL MINIMUM OF TRAVELING 
WAVE TUBES AND REDUCTION FACTOR FOR SHOT NOISE 

DETERMINED* USING LASERS A65-26936 

SAJI* H. 

SHIFT OF EMISSION SPECTRUM IN PULSED GA AS LASER, 
NOTING WAVEFORM CHARACTERISTICS 

A66-14974 

RADIATION DAMAGE ANC ANNEALING CF GALLIUM ARSENIDE 

LASER DIODE A66-14979 

SAMI* Y. 

RUBY LASER OSCILLATIONS MODULATED BY ULTRASONIC 
VIBRATION A65-19623 


1-197 



SAKHAROVA* N. A 


PERSONAL AUTHOR INDEX 


SAKHAROVA* N* A* 

RUBY LASER THRESHOLD PUMPING AND EMISSION ENERGIES 
RELATED TO TRANSMISSION COEFFICIENT* ROD OIAMETER 
AND THRESHOLD LEVEL A65-20343 

SALAT* A* 

ANGULAR WIDTH AND INTENSITY OF LIGHT FROM TWO 
LASERS THAT CAUSE PLASMA TO OSCILLATE ANO IN TURN 
ARE SCATTERED BY INDUCED FLUCTUATIONS 

A66-14328 

SALON* H. 

GALLIUM ARSENIDE INJECTION LASER FOR PROLONGED 
OPERATION AT LIQUID NITROGEN TEMPERATURES 

A66-10369 

SAHEL SON* H. 

LASER ACTION IN RARE EARTH CHELATES, EMPHASIZING 
CHEMISTRY AND SPECTROSCOPIC PROPERTIES OF 
MATERIALS ANO PROPERTIES OF LIQUID LASER 

A65-20G74 

EMISSION SPECTRA OF TRIS AND TETRAKIS FORMS OF 
FOUR BETA-DIKETONE EUROPIUM CHELATES STUDIED FOR 
LIQUID LASER APPLICATION A65-33308 

CHELATE LASER SYSTEMS - EUROPIUM BENZOYLACETONATE 
TR-64— 052.7 N65-14405 

RARE EARTH CHELATE LASERS N65-15508 

EMISSION SPECTROSCOPY AND COORDINATION CHEMISTRY 
OF EUROPIUM CHELATE SOLUTIONS - CHELATE LASERS 
INVESTIGATED FOR EVALUATING POTENTIALITIES OF 
LIQUID LASERS 

TR-65-052-11 N66-14177 

COORDINATION AND CHEMICAL EQUILIBRIUM IN CHELATE 
LASER MATERIALS N66-20730 

SANPSON* 0. F. 

OXYGEN AS CAUSE OF SCATTERING AND CONVERSION OF 
IMPURITIES TO HIGHER VALENCE STATE IN CALCIUM 
FLUORIDE LASER SYSTEM * A65-30800 

SANSON* A* M. 

MASER PEAK PULSE CHARACTERISTICS DURING 
INSTANTANEOUS SWITCHING OF INTERFEROMETER WHEN 
LOSS FACTOR RAPIDLY DECREASES A65-23004 

SANTOS* A. 

CHORIORETINAL LESIONS PROOUCEO BY LASER ON MONKEY 
AND RABBIT A66-80950 

SARFATT* J. 

ATOMIC RELAXATION ANO FLUCTUATIONS OF LASER 
PHOTONS DETERMINED BY ADDING PROBABILITY 
AMPLITUDES A65-20744 

SARGENT* M., Ill 

EQUATIONS DESCRIBING HEAT FREQUENCY VARIATION AND 
MODE COMPETITION IN GASEOUS LASER OPERATED IN 
MAGNETIC FIELD PARALLEL TO LASER AXIS 

A6 5-30 30 3 

SARZHEVSKI I* A. N. 

OUTPUT POWER AND PULSE DURATION OF RUBY LASER 

A66-12602 

SASAKI* W. 

PULSED RUBY LASER OUTPUT MEASUREMENT BY OPTICAL 
BOLOMETER A65-18017 

SAUERNANN* H. 

SOLID STATE LASER SYSTEM, DESCRIBING QUANTUM 
MECHANICAL TREATMENT OF SELF-SUSTAINED OSCILLATION 

FOR ONE MODE A66-17817 

SAVAGE* A« 

VELOCITY MATCHEO SECOND HARMONIC GENERATION / SHG/ 
AND MIXING OBTAINED IN PIEZOELECTRIC LITHIUM 
NIOBATE CRYSTALS A65-19235 

SAVCHBIKO* M. M. 

FAST PHOTOIONIZATION AUREOLE DETECTION AND CLOUD 
OF CONCENTRATED LONG-LIVED IONIZATION FROM SPARK 
SHOCK WAVE IN LASER BEAM A66-10263 

FAST PHOTOIONIZATION AUREOLE DETECTION AND CLOUD 


OF CONCENTRATED LONG-LIVED IONIZATION FROM SPARK 
SHOCK WAVE IN LASER BEAM A66-13308 

SAVVA* V. A* 

MASER PEAK PULSE CHARACTERISTICS DURING 
INSTANTANEOUS SWITCHING OF INTERFEROMETER WHEN 
LOSS FACTOR RAPIDLY DECREASES A65-23004 

SCHAFFER* P. S* 

VAPOR PHASE GROWTH OF RUBY SINGLE CRYSTALS FOR 
LASER APPLICATIONS 

AD-629154 N66-23875 

SCHAWLOW, A. L. 

DESIGN, OPERATION AND UTILIZATION OF LASER 

A6 5-29867 

INTENSE UV PUMPING EFFECT ON RUBY LASER OUTPUT 

A66-20519 

OPACITY MEASUREMENT OF XENON FLASH TUBE - OPTICAL 
MASER 

NASA— CR- 5691 7 N65-35256 

SCHEGGI* A* M. 

MICROWAVE MODELS USED TO MEASURE FREQUENCY AND 
QUALITY FACTORS OF FABRY- PEROT RESONATOR WITH 
PLANE SQUARE MIRRORS OPERATING IN X-BAND 

A66- 14909 

THEORETICAL STUDY OF RESONANT MODES OF LASER 
CAVITY WITH END MIRRORS ANO PERIODIC 
REFLECTIVITY 

AFCRL— 64— 1015 N65-17931 

MICROWAVE MODELS OF OPTICAL RESONATORS - LASER OR 
MICROWAVE RESONATOR WITH FLAT ROOF MIRRORS - 
OPEN LASER RESONATORS RESEARCH 

AFCRL— 65— 568 N65-34155 

SCHIEL* E* J* 

DATA PULSED TRANSMISSION OVER ELECTRON- INJECTION 
LASER COMMUNICATION SYSTEM, USING CONTINUOUS WAVES 

A66-19934 

HELIUM-NEON GAS LASER DIRECT MODULATION 

N6 5-22300 


SCHIFFNER* G. 

CURRENT DISCHARGE OF HELIUM NEON LASER ON LASER 
ACTION A66- 12439 

SCHIHITSCHEK* E. J. 

STIMULATED EMISSION AT ROOM TEMPERATURE IN 
EUROPIUM CHELATE SOLUTION A65-21625 

SCHINELLER* E. R. 

FEASIBILITY OF SINGLE-MODE MACROSCOPIC OPTICAL 
WAVEGUIDES AND COMPONENTS OPERATING AT 
MICROWAVE FREQUENCIES FOR ADVANCED LASER 
SYSTEMS 

NASA— CR— 60527 N65-16252 

MACROSCOPIC WAVEGUIDE AND WAVEGUIDE COMPONENTS FOR 
OPTICAL SYSTEMS - LASERS 

NAS A— CR— 332 N66-16086 

SCHLAFER* J. 

SYSTEM FOR OPTICAL ACQUISITION AND TRACKING, AND 
LASER BEAM DEFLECTOR DEVICES - ELECTRO-OPTICAL 
TECHNIQUES FOR CONTROLLING DIRECTION OF LASER 
BEAM FLOW 

NASA— CR— 64222 N65-30541 

PIEZOELECTRICALL Y POWERED LASER BEAM WAVEGUIDE FOR 

ELECTRO-OPTICAL ACQUISITION AND TRACKING 

NASA— CR-68895 N66-17291 

SCHLEUSENER, S. A. 

SMALL PARTICLE DETECTION CAPABILITY OF LOW-GAIN 
HELIUM-NEON GAS LASER ENHANCED BY USE OF STOKES 
SETTLING LAW AND LAYERED SEDIMENTATION TECHNIQUE 

A66-14583 


SCHLICKMAN* J. J. 

STIMULATED EMISSION EVIDENCE FROM NITROGEN COOLED 
SPIKING RUBY-LASER- IRRADIATED DEGENERATED P-TYPE 
GA AS CRYSTALS A65-15323 


1-198 


PERSONAL AUTHOR INDEX 


SEELIG, W, 


PULSED LASER DOSIHETER THAT MEASURES DANGER LEVEL 
OF RAOIATION OF DIRECT OR REFLECTED BEAMS AS 
SAFEGUARD TO EYE DAMAGE A65-21951 


SCHMIDT , A. O. 

LASER MELDING EVALUATED WITH 
AND PRODUCTION APPLICATION 


REGARD TO PERFORMANCE 
A66-14692 


SCHMIDT, S. 

INTERFERENCE EFFECTS AT THIN TRANSPARENT 
CYLINDRICAL GLASS FIBERS EXPOSED TO COHERENT LIGHT 
FROM HE- NE LASER A66-10368 


SCHNIEPER, P. A. 

FLASH PHOTOLYSIS APPARATUS FOR STUDYING SHORT 
LIVED CHEMICAL INTERMEDIATES FROM METHYLENE BLUE 
PSL ‘ 102 N66-21833 

SCHOEN, G* A. 

LARGE— ANGLE NONMECHANICAL SCANNING OF LIGHT IN ONE 
AND TWO DIMENSIONS THROUGH OPTICAL REFRACTION BY 
TRAVELING ACOUSTIC WAVES A65-21326 

SCHOEMFELD, M. 

RADIO STATION FACILITIES AT RAI STING, WEST 
GERNANY NOTING SATELLITE COMMUNICATION, MASER 
RECEIVING SYSTEM, PARABOLIC ANTENNAS, ETC 

A65-35195 


SCHDTLANO, R. M. 

MEASUREMENT OF VERTICAL WATER VAPOR PROFILES BY 
MEANS OF THERNALLY TUNED RUBY LASER OPTICAL 
RADAR SYSTEM - HUMIDITY MEASUREMENT 
REPT.-65-6 N66-14852 

SCMtOEDER, J. B. 

AWNEALI * G OF OPTICAL MASER CRYSTALS AND 
SPECTROSCOPIC EVALUATION OF NEOOYMIUM-OOPEO 

PE— TR— 8110 N66-17007 

SCHULTEN, G. 

NORMAL BOLTZMANN DISTRIBUTION INVERSION IN 
MOLECULAR BEAN TO OBTAIN EXCESS UPPER ENERGY 
LEVEL POPULATION FOR MASER OSCILLATION 

A65-15801 


SCHULTZ, H. 

*iI?.S° EFF,CIENTS AHD MEASUREMENTS IN LASER 

AMPLIFIER, AND SOLID STATE LASER MATERIALS 

QR ~ 6 N65-14465 


SOLID STATE LASER AMPLIFIER STRUCTURES 

0PR “ 8 N66-12048 


SCHWARTZ, J. 

EFFECT OF LASER RAOIATION 
AND VAPOR FOG NUCLEATION 
MC— 64— 1 10— R 1 


ON CHEMICAL ACTIVATION 

N65-27760 


SCHWARZ, S. E« 

?2?I? maTIPLIER AS LASER MONITOR EVALUATED IN 
TERMS OF PROBABILITY OENSITY FUNCTION 

A65-26828 


^nf^fJL*!!?o!!* E0ICTED EFFI CIENCY OF CONVERSION OF 

I52« FRC * GIANT PULSE RUBY LASER INT0 

STIMULATED RAMAN SCATTERING A65-32209 


SCHWEITZER, W. G., 
DISPERSION OF 1 
RESULTING FROM 


.15 MICRON HE- NE LASER LINE 
NEON ABSORPTION TRANSITION 


A65-31762 


SCHNEMCER, R. P. 

0-SPOIL EO RUBY LASER BEAM 
OBTAINING SWAN EMISSION 


FOCUSED ON GRAPHITE, 

OF CARBON MOLECULE 

A65-34207 


SCHHIDER, I* 

SELECTIVE REFLECTION AM) DISPERSION PATTERNS NEAR 
ROBY LINES, USING ROBY L«ER « ClSf^SoSc" 

A65-3358 


SC HW INGHAM ER , R* J. 
HIGH POWERED LASERS 
NASA-TN—X— 53285 


AND LASER WELDING 


N6 5-2 8961 


SCOTT, A. C. 

SINGLE MODE OUTSIDE DIFFERENTIAL QUANTUM 
EFFICIENCIES OF CIRCULAR AND RECTANGULAR LASER 
DIODES COMPARED A65-2132I 

INSTABILITY IN LASER AMPLIFIER MEDIUM OCCURRING AT 
HIGH PUMPING LEVELS, GIVING TRANSMISSION LINE 
EQUIVALENT CIRCUIT FOR PLANE WAVE PROPAGATION 

A65-25888 

SINGLE MODE LASER EFFICIENCY AT HIGH PUMP LEVELS 
AS FUNCTION OF PUMPING RATE AND LASER LENGTHS 
TAKING INTO ACCOUNT MODE SHAPE CHANGES 

A65-29505 


SCOVIL, H. E. D. 

MASER AND LASER PROPERTIES INCLUDING RADIATION 
FIELD AND MASER MEDIA, NOTING MOLECULAR 
AMPLIFICATION CENTERS AND ENGINEERING PROBLEMS 

A65-26935 


SEALER, 0. A. 

FORWARD TRAVELING COHERENT ACOUSTIC WAVE ANO 
BACKWARD TRAVELING ELECTROMAGNETIC WAVE PRODUCED 
IN STIMULATED BRILLOUIN SCATTERING OF INTENSE 
LASER BEAM A65-32745 


urix^AL nxitK Ab POWER SOURCE FOR NARROW BAND 
ELECTROMAGNETIC RADIATION THROUGH STIMULATED 


RAMAN SCATTERING 
REPT. -1935-6 


SOLID STATE PHYSICS 


N66-10581 


SECREST, G. 

HIGH INTENSITY ULTRAVIOLET RADIATION SOURCE TO 
PUMP PHOSPHORS AND LASER MATERIALS WITH 
ABSORPTION BANOS IN PHOSPHOR EMISSION SPECTRUM 
DDRF-173 N65— 14365 


SEDELNIKOV, V. A. 

OUTPUT POWER OF CW 
BOLOMETER IN FORM OF 
SENSITIVE ELEMENT 


LASER MEASURED BY WIRE 
PLANE SINGLE-LAVER SPIRAL AS 
A66-20364 


SEOMEY, R. 

CONVENTIONAL FLOW VISUALIZATION USING LASER LIGHT 
SOURCE 

AIAA PAPER 66-127 A66-17104 

SEDOV, B. M* 

STATIONARY ANO TRANSIENT LIGHT AMPLIFICATION 
REGINES IN ACTIVE MEDIA OPERATING ACCORDING TO 
FOUR-LEVEL SCHEME A65-1B455 

SPECTRAL DISTRIBUTION OF STIMULATED RADIATION WITH 

RESPECT TO AXIAL OSCILLATION MODES FROM CALCIUM 
FLUORIDE DOPED WITH SAMARIUM A65-24085 


STATIONARY AND TRANSIENT LIGHT AMPLIFICATION 
REGIMES IN ACTIVE MEDIA OPERATING ACCORDING TO 
FOUR-LEVEL SCHEME A65-28084 


SPECTRAL DISTRIBUTION OF STIMULATED RADIATION WITH 
RESPECT TO AXIAL OSCILLATION MODES FROM CALCIUM 
FLUORIDE DOPED WITH SAMARIUM A65-34906 


SEDYKH, V. H. 

TWO-FREQUENCY VOLUME RESONATOR WITH 
TUNING WITHIN WIDE FREQUENCY 8AND 


INDEPENDENT 


A66-18918 


SEE, B. A. 

STUDY OF PARAMETERS OF HIGH GAIN 2.026 MICRON 
XENON-HELIUM LASER TO OPTIHIZE POWER OUTPUT 
AND EFFECT OF TUBE DIAMETER ON SMALL SIGNAL GAIN 
WRE-PAD-104 N65-28901 


dCCHCR, 


PHENOMENOLOGICAL TREATMENT OF SATURATION EFFECTS 
IN SOLID STATE LASER AMPLIFIERS 

A65-18887 


SEED, R. C. 

STORAGE DIODE LASER RESEARCH 

AD-618297 N65-34108 


JCCLIOf 


HELIUM-NEON GAS DISCHARGE INTENSIFICATION FOR 
6328 A LASER WAVELENGTH, DISCUSSING MEASUREMENT 
TECHNIQUES, GAIN PARAMETERS AND RESULTS 


1-199 


SEGARD, N. 


PERSONAL AUTHOR INDEX 


A66-18632 

^^pcRinniC VARIATION OF QUALITY FACTOR OF HE— NE 

GAS LASER CAVITY BY VI8RATING QUARTZ-MODULATION OF 
LIGHT BEAM A66-13477 

SEG TRIMHING MICROCIRCUIT ELEMENTS LIKE EVAPORATED 

THIN-FILM AND SILK-SCREENED CERMET-FILM RESISTORS 
ATTEMPTED WITH CW AND PULSED LASERS A66 _ 1A562 

SEH 6IllIuh*arsenide laser diodes fabricated by 

DIFFUSION OF ZINC N65-17AA2 

QPR-1 

EXTERNAL POWER EFFICIENCY OF GALLIUM ARSENIDE 
QPR-2 DI0 ° ES N65-32069 

METHODS OF JUNCTION FORMATION T0 G 0 ™!" R00M 
TEMPERATURE GALLIUM ARSENIDE LASER DI0DES , 

QPR-3 N65-34184 

SEI CURRENT DISCHARGE OF HELIUM NEON LASER 0N EASER 

ACTION A66-12439 

SEL SUPERCONDUCTING STATES IN IMPURITY-FREE 

SEMICONDUCTORS CREATED BY LASER ILLUMINATION 

a65*ZB*I7^ 

SUPERCONDUCTING STATES IN IMPURITY-FREE 
SEMICONDUCTORS CREATED BY LASER ILLUMINATION 

A66- 1 2 09 1 

SEN LASER I WITH*NEODYMIUM-GLASS Q-F ACTOR MODULAT 1 ON 

A65— 35875 

HEATING BY LASER BEAM WITH APPLfCATI ON TO LITHIUM, 
NOTING USE FOR HIGH TEMPERATURE PLASMA PRODUCTION 

A65— 35877 

ELECTRO-OPTICAL SHUTTER FOR Q-FACTOR MODULATION 
IN NEODYMIUM GLASS LASER A65-36826 

ELECTRO-OPTICAL SHUTTER FOR Q-FACTOR MODULATION 
IN NEODYMIUM GLASS LASER A66 13431 

LASER WITH NEODYMIUM-GLASS Q-FACTCR MODULATION 

A66— 18970 

HEATING BY LASER BEAM WITH APPLICATION TO LITHIUM, 
NOTING USE FOR HIGH TEMPERATURE PLASMA PRODUCTION 

A66— 18972 

SEM1T2KY 1 A# 

QUANTUM OPTICS THEOREM ON CLASSICAL SOURCE FOR 
WHICH EFFECT OF DETECTOR AND DISSIPATION MECHANISM 
IS NEGLIGIBLE A66-22967 

SEP HIGH # INTENSITY LOW VOLTAGE DISCHARGE RESULTING 

FROM RUBY LASER BEAM FOCUSING ON TITANIUM HYDRIDE 
TARGET A65-24282 

SET OPTICAL COHERENT WAVE PROPERTIES SUITABLE FOR LONG 
DISTANCE LASER COMMUNICATIONS AND COMPARED WITH 
RADIO WAVE CHARACTERISTICS A65-20006 

COHERENCE PROPERTIES OF HELIUM-NEON LASER WITH 
SUPERIMPOSED MODES EXAMINED BY INTERFERENCE 
PATTERN A66-10337 

SHACKLETON, J. R- 

LASER MICROHELDING EVALUATION WITH REGARD TO 
BONDING OF DISSIMILAR ELECTRONIC INTERCONNECTION 
MATERIALS FOR THIN FILM CIRCUITS 

A65-24352 

LASER TECHNIQUES FOR WELDING POLYTHERMALE SE COATED 
MAGNET WIRE TO STAINLESS STEEL AND GOLD PLATED 
NICKEL TERMINALS 

NASA-CR— 70935 N66-I9615 


SPIRAL FRINGES IN INTERFERENCE PATTERN OF 
INTERFEROMETER WITH LASER ILLUM WAT ION AS _ 

INDICATION OF DISCONTINUITY IN WAVE FR0NT ° R 
GENERATING SURFACE A65 33630 

SHA TREATMENT*OF* STEEL WITH LASER BEAM, 0BTA J£?^_ C __ 
PRECISION HOLES WITHOUT AFFECTING MI CROHARDNESS 
METAL A66-24898 

SH *f!rst-order relativity test using phase 

TWO COHERENT BEAMS A66 19935 

CARNAHAN PROPOSED FIRST ORDER ^THER DRIFT 
EXPERIMENT USING TWO LASERS SHOWN TO BE OF SECOND 
ORDER NATURE, NOTING ROLE OF PHASE SHI FTS A66 _ 21 656 

SPIRAL FRINGES IN INTERFERENCE PATTERN OF 
INTERFEROMETER WITH LASER QR 

INDICATION OF DISCONTINUITY IN WAVE FR0NT 
GENERATING SURFACE A65 33630 

SH *OPTICAL FREQUENCY TRANSLATION TECHNIQUES LEADING 
Td^IGH OF Y-SHAPED LASER CONFIGURATION 
AB-1272-001 3 N65 1525 

SHC HA?uSir HOD K OF PLANE AND CYLINDRICAL ^ELECTRIC 
RESONATORS IN OPTICAL BAND A65-ZA810 

SHE PH0T0N ROCKET ENGINE USING PLASMA LASER E ^|*|™ 7 5 

SHE N0NLINEAR K ABS0RPTI0N OF LASER RADIATION BY THREE- 
LEVEL ATOMIC SYSTEM WAS-78654 

RM-4478-PR N65 28654 

SHE pEASIBILITY OF LASER OPERATING ON VIBRATIONAL 
TRANSITIONS - SCHEMES USING FRANCK- CONDON 

PRINCIPLE - 

VARI AN-314-3S N65-28168 

SHE OPTICALLY CONNECTED LASER CONSTRUCTED ON GALLIUM 

ARSENIDE P-N JUNCTION, NOTING COHERENT RADIATION^ 

GALLIUM ARSENIDE P-N JUNCTION LASER DIODE COVERING 
INJECTION CURRENT DISTRIBUTION, OENSITY ANO 
EMISSION SPECTRA VARIATION A66 1*65? 

SH6 cSS??nSoSs OPERATION OF GALLIUM ARSENIDE INJECTION 
LASER COOLED BY HELIUM GAS FLOW *66-11190 

CONTINUOUS OPERATION OF GALLIUM ARSENIDE INJECTION 
LASER COOLED BY HELIUM GAS FLOW A66-240L1 

SMI GAIN P BANDWIDTH AND STABILITY OF SOLID STATE „ 765 
MULTICAVITY MASERS A6fc 22,65 

SHI GAIN T SATURATION, LIGHT POWER LEVEL, DISCHARGE 
CURRENT AND METHOD FOR SPECIFYING OUTPUT POWER 
CHARACTERISTICS OF LASER TUBE A65 15326 

SHI fOHERENT LIGHT EMISSION BY TWO-COMPONENT QUANTUM 
CSC I LLATORS WITH EQUAL ENERGY TRANSITIONS INSIDE 
FABRY- PEROT RESONATOR A65-24088 

COHERENT LIGHT EMISSION BY TWO-COMPONENT QUANTUM 
OSCILLATORS WITH EQUAL ENERGY TRANS I T I0 NS 
FABRY- PEROT RESONATORS A65 

SHI LASER EXCITATION IN FREON AND RARE ^MIXTURES 
BASED ON DISSOCIATIVE EXCITATION PROCESS AND 


1-200 



PERSONAL AUTHOR INDEX 


SILIN-KRCHURIN, I. A, 


QUENCHING ACTION OF SOME GASES A65- 35043 

LASER OSCILLATIONS OF SILICON TETRACHLORIDE • 
SILICON TETRAFLUORIDE AND ETHYL SILICATE IN 
GASEOUS DISCHARGE A66-14973 

SHIMIZU. F. 

OSCILLATION CHARACTERISTICS OF RUBY LASER WITH 
EXTERNAL MIRRORS OF LARGE SPACING 

A65— 33517 

SHIMIZU* T. 

OSCILLATION CHARACTERISTICS OF RUBY LASER WITH 
EXTERNAL MIRRORS OF LARGE SPACING 

A65-33517 

SHINOOA, K. 

AUTOMATIC FEEDBACK CONTROL FOR LONG-TERM FREQUENCY 
STABILIZATION OF HE- NE LASER AT CENTER 
FREQUENCY OF ATOMIC RESONANCE A65-21620 

PHOTOBEAT CHARACTERISTICS BETWEEN TWO 
INDEPENDENTLY STABILIZED HE- NE LASERS 

A65-29117 

OSCILLATION CHARACTERISTICS OF RUBY LASER WITH 
EXTERNAL MIRRORS OF LARGE SPACING 

A65-33517 

HIGHER ORDER CALCULATION OF LASER OUTPUT. NOTING 
APPROXIMATION METHOD FOR LINEWIDTH PARAMETER AND 
LAMB DIP SHAPE ACCURACY A66-19063 

SHIOYA, H. 

GAIN SATURATION OF RUBY MASER BY NEARBY 
INTERFERING SIGNAL DERIVED FROM MOTION EQUATION OF 

DENSITY MATRIX A66-19933 

SHIPULO* G. P. 

CONTINUOUS OPTICAL QUANTUM GENERATOR OPERATING AT 
ROOM TEMPERATURE ON CALCIUM TUNGSTATE DOPED WITH 
NEODYMIUM IONS A65-31703 

RUBY LASER RADIATION EFFECT ON FLUORESCENCE AND 
LASER ACTION IN DYSPROSIUM DOPED CALCIUM FLUORIDE 

CRYSTALS A66-I0718 

CONTINUOUS OPTICAL QUANTUM GENERATOR OPERATING AT 
ROOM TEMPERATURE ON CALCIUM TUNGSTATE DOPED WITH 
NEODYMIUM IONS A66-19956 

SH IRAKI v H. 

TRAVELING- WAVE TUBE WITH PHOTOELECTRIC CATHODE 
USED AS DEMODULATOR FOR LASER COMMUNICATION 

A65- 14345 

SH IREN* N. S. 

PHONON INTERACTION IN CRYSTALS - TRANSIENTLY 
OPERATED ACOUSTIC MASER. INTERACTION OF PHONONS 
WITH IMPURITIES IN GERMANIUM AND SILICON. AND 
HEAT PULSES IN CRYSTALS 

QTR ~ 7 N65-27746 

SIGNAL VELOCITY OF MASERS* AND MICROWAVE PHONON 
ATTENUATION AND PULSED HEAT RADIATION IN SINGLE 
CRYSTAL SEMICONDUCTORS 

REPT.-8 N65— 36734 

SHISHKEVISH. C. 

OPTICALLY PUMPED SEMICONDUCTOR LASER IN U.S.S.R. 

N6 5-30208 

RADIATIVE RECOMBINATION WITH ELECTRON BEAM EXCITED 
CADMIUM TELLURIDE AND GALLIUM SELENIDE 

N66-12646 

SHOROKHOV* O. A. 

EXCITATION OF OFF-AXIS STIMULATED RADIATION BEAMS 
BY INCLINING GENERATING SAMPLE WITH RESPECT TO 
INTERFEROMETER AXIS A65-18454 

EXCITATION OF OFF-AXIS STIMULATED RADIATION BEAMS 
BY INCLINING GENERATING SAMPLE WITH RESPECT TO 
INTERFEROMETER AXIS A65-28083 

SHTEINSHLEIGER. V. B. 

QUANTUM ACTIVE PARAMAGNETIC AMPLIFIER IN FORM OF 
SERI ES— CO UP LEO RESONATORS, NOTING BANDWIDTH 
DEPENDENCE ON RESONATOR NUMBER AND DECOUPLING 


INOEPENOENCE A65-14137 

QUANTUM ACTIVE PARAMAGNETIC AMPLIFIER IN FORM OF 
SERIES-COUPLED RESONATORS, NOTING BANDWIDTH 
DEPENDENCE ON RESONATOR NUMBER AND DECOUPLING 
INDEPENDENCE A65-24012 

TRAVELING-WAVE QUANTUM PARAMAGNETIC AMPLIFIER 
APPLIED TO RADIO-ASTRONOMICAL INVESTIGATIONS IN 
6-CM BAND A65— 24862 

TRENDS IN MASER AMPLIFIERS, DESCRIBING TYPES AND 
DEVELOPMENT TECHNIQUES A65-31408 

TRAVELING-WAVE QUANTUM PARAMAGNETIC AMPLIFIER 
APPLIED TO RADIO-ASTRONOMICAL INVESTIGATIONS IN 
8— CM BAND A65— 36359 

SHULER* K« E. 

CHEMICAL PROCESSES PRODUCING SPECTROSCOPICALLY 
OBSERVABLE POPULATION INVERSIONS IN ATOMIC OR 
MOLECULAR LASERS A65-20066 

SHUVALOV* I. K. 

STIMULATED COMBINATION LIGHT SCATTERING WITHIN AND 
OUTSIDE RESONATOR CAVITY BASED ON LASER 
DEVELOPMENT A65-16627 

SIEGMAN* A. E. 

AXIALLY UNIFORM ENERGY DENSITY IN LASER CAVITY 
OBTAINED, USING BIREFRINGENT SAPPHIRE QUARTER WAVE 
PLATES, RUBY ROD AND TWO MIRRORS 

A65— 16407 

RESONANT MODES OF UNSTABLE OPTICAL RESONATORS AND 
LOSSES A65-21299 

OPTICAL SECOND HARMONIC GENERATION ANGULAR 
VARIATION IN AMMONIUM DIHYDROGEN PHOSPHATE 
GAUSSIAN CW GAS LASER BEAM FOR NONLINEAR 
COEFFICIENT MEASUREMENTS A65-27724 

PUMP POWER DEPENDENCE OF RUBY LASER STARTING AND 
STOPPING TIME PREDICTED VIA RATE EQUATION ANALYSIS 

A66— 21309 

UNSTABLE OPTICAL RESONATORS FOR RUBY LASER 
APPLICATIONS 

**--1227 N65-33916 

SIGRII ANSKI I, V* V. 

CONTINUOUS OPERATION OF GALLIUM ARSENIDE INJECTION 
LASER COOLED BY HELIUM GAS FLOW 

A66— X1190 

CONTINUOUS OPERATION OF GALLIUM ARSENIDE INJECTION 
LASER COOLED BY HELIUM GAS FLOW 

A66-24011 

SILBERG* P. A* 

INTERACTION OF LIGHT PULSE FROM RUBY LASER WITH 
MERCURY SURFACE, OBSERVING MECHANICAL IMPACT 
BELIEVED TO BE RAPID VAPORIZATION PROCESS 

A66-14373 

LASER PUMPING TECHNIQUES - THETA PINCH ENERGY 
TRANSFER EFFICIENCY IN CONVERSICN OF ELECTRIC 
ENERGY TO ELECTROMAGNETIC ENERGY 

AFOSR— 6 5—2212 N66- 15605 

SILFVAST* W. T. 

LASER OSCILLATION IN VISIBLE SPECTRA OF SINGLY 
IONIZED ZINC AND CADMIUM OBTAINED WITH PULSED 
DISCHARGES IN HEATED VAPORS OF THESE METALS MIXED 
WITH NOBLE GASES A65-32747 

LASER OSCILLATION IN VISIBLE REGION FROM PULSED 
COLD CATHODE DISCHARGE IN IONIZED S AND P 

A65-33379 

SILIN— BEKCHURIN, I. A. 

CURRENT AND VOLTAGE DISTRIBUTION OVER LENGTH OF 
HF DISCHARGE IN HELIUM-NEON LASER 

A66- 10704 

CURRENT AND VOLTAGE DISTRIBUTION OVER LENGTH OF 
HF DISCHARGE IN HELIUM-NEON LASER 

A66— 23309 


1-201 



SXLVERBERG, C. G 


PERSONAL AUTHOR INOEX 


SILVERBERG* C. 6. „ _ 

PREPARATION OF OPTICALLY HOMOGENEOUS LASER GLASS 
FREE OF PLATINUM INCLUSIONS BY PLATINUM 
PASSIVATION OR USING ALL-CERAMIC MELTING SYSTEM 
SATR— 1 N65-22027 

PREPARATION OF PLATINUM-FREE LASER GLASS 

SATR-2 N66-14672 

SILVERMAN* B. A. 

LASER FOG OISDROMETER FOR MEASURING DROPLET SIZE 
IN FOG A65— 17644 

SILVERMAN, D. 

SYSTEMS ANALYSIS OF LASERS VS MICROWAVES FOR 
MARS-TO- EARTH COMMUNICATIONS IN 1970 

A65-28248 


BEAM MASER EXCITATION PARAMETER CALCULATIONS 
INCLUDING COLLISION IN BEAM EFFECTS AND COMPARISON 
WITH MOLECULAR FORMALDEHYDE A65-24825 

SPECTRAL LINE SHAPE FOR FABRY- PEROT MASER USING 
VARIOUS OSCILLATION MODES A65-24933 

PARAMETER OF EXCITATION OF MOLECULAR BEAM TYPE 
MASER RESONATOR N65-27253 

SLAMA, L« 

NOBLE GAS MOLECULAR SCATTERING OF RUBY LASER LIGHT 
COMPAREO WITH RAYLEIGH THEORY A65-15438 

DENSITY, TEMPERATURE AND SPEED OF EXPANSION OF 
PLASMA CLOUD PRODUCED BY IMPACT OF RUBY LASER BEAM 
ON ALUMINUM STRIP A65-29558 


SPACE COMMUNICATION REQUIREMENTS USING LASERS AND 
MICROWAVES IN MANNED MARS FLIGHTS 

AIAA PAPER 65-324 A65-30519 


MOLECULAR SCATTERING OF 

SOURCE 

CEA— R-2375 


LIGHT USING RUBY LASER 

N65-32985 


SIMPSON, J. H. 

METASTABLE NITROGEN MOLECULES AS ACTIVE MEDIUM 
FOR TRANSFORMER LASER PUMPED BY BATTERY OF ND 
GLASS AUXILIARY LASERS 

GPL-A-31-2 N66-17001 


SLANSKY, S. 

MONOGRAPH ON THEORY OF COHERENCE IN OPTICS 
INCLUDING CONCEPT OF OEGREE IN COHERENCE, 

COHERENCE IN QUAS I-MONOCHROMAT IC LIGHT AND IN 
DIFFRACTION PHENOMENA A65-33897 


SIMS, S. D. 

SPECTRAL PUMPING EFFICIENCY, SOLARIZATION EFFECT, 
ENERGY OUTPUT, SPECTROSCOPY, GLASS DAMAGE AND 
OPTICAL PATH DISTORTIONS IN NEODYMIUM GLASS 
LASERS 

AD-612964 N65-24195 

EFFECTS OF INTENSE ULTRAVIOLET RADIATION ON GLASS 
MATERIALS, AND PERFORMANCE CHARACTERISTICS OF 
GLASS LASERS 

AO— 623309 N66-14533 

SINCLAIR, 0. C. 

LASER OSCILLATION IN PULSED NOBLE-GAS-ION LASER AT 
NEAR- IR A65-22785 


SLANSKY, Z. I. 

GAS EFFECTS PRODUCED BY PULSED LASER BEAM IN 
BALLISTIC TORSIONAL PENDULUM PHOTOMETER, NOTING 
DEFLECTION DUE TO PHOTON MOMENTUM EXCHANGE 

A65-32229 


SLEEPER, A. M. 

SECOND HARMONIC LIGHT GENERATED ON REFLECTION OF 
GIANT-PULSE LASER BEAM FROM SURFACE OF SILVER 
MIRROR A66-16072 


SLOAN, E. L., III. 

LOW FREQUENCY MAGNETIC FIELD SENSOR - PROTON 
MASER ANTENNA DESIGN CONSTRUCTION AND 
PERFORMANCE 

RADC— TR-64-567 N65-32211 


SINGH, S. 

RUBY LASER ROD POSITION ALONG INTERFEROMETER AXIS, 
DETERMINING PRESENCE OF ADJACENT INTERFEROMETER 
MODES A65-25874 

SINTSOV, V. N. 

LASER APPLICATION IN PHOTOGRAPHY, NOTING 
INTERFEROMETRIC AND HOLOGRAPHIC TECHNIQUES 

A66-21333 

SIPES, R. R. 

CONCEPTUAL MODEL OF BACKSCATTE RED FIELD OF LASERS 
AND USE FOR ROTATION DETECTION 

GE/EE/65-13 N66-16473 


SMAKULA, A. 

CRYSTAL GROWTH, LATTICE CONSTANT, AND DENSITY OF 
MAGNESIUM POTASSIUM FLUORIDE AND BARIUM 
ZIRCONATE 

AD-623511 N66-14467 

SMILEY* V. N. 

LASER BEAM AMPLIFICATION BY REFLECTION FROM 
SCANNING GAS LASER ACTIVE INTERFEROMETER 

A65-33047 

GAIN AND BANDWIDTH NARROWING IN REGENERATIVE 
HELIUM-XENON LASER AMPLIFIER A66-12308 


SIRKIS, M. D. 

DIRECT-INDIRECT TRANSITION EFFECT ON HALL EFFECT 
IN GALLIUM /ARSENIC PHOSPHIDE/ A66-21570 


INFRARED SPECTRUM, OPTICAL PROPERTIES, ANO 

FABRICATION OF EIGHT-METER GAS LASER 

NEL-1242 N65-14446 


GROWTH OF GALLIUM ARSENIDE-PHOSPHIDE COMPOUNDS 
FOR LASER USE 

AFCRL-65-271 N65-27833 

ZINC DIFFUSION IN GALLIUM ARSENIDE-PHOSPHIDE 
LASERS AND EFFECTS ON SEMICONDUCTOR JUNCTIONS 
AFCRL-66- 18 N66-226U 

SJOBLOH, J. J. 

CRYSTAL GROWTH AND PREPARATION OF POTENTIAL LASER 
MATERIAL CONTAINING RARE EARTH IONS AS DOPANTS 

A65-17042 

SKLIAROV, IU. A. 

OUTPUT POWER OF CW LASER MEASURED BY WIRE 
BOLOMETER IN FORM OF PLANE SINGLE-LAYER SPIRAL AS 
SENSITIVE ELEMENT A66-20364 

SKOLNICK, M. L. 

OUTPUT OF SINGLE MODE GAS LASER IN AXIAL MAGNETIC 
FIELD STUDIED FOR INCREASE IN FREQUENCY STABILITY 

A65-26954 

SKVORTSOV, V. A. 

SPECTRAL LINE SHAPE FOR FABRY- PEROT MASER USING 
VARIOUS OSCILLATION MODES A65-14U3 


SMIRNOV* V. S. 

INDUCED EMISSION MODES OF TRAVELING WAVE LASER 

A66-1O770 

INDUCED EMISSION MOOES OF TRAVELING WAVE LASER 

A66-22290 


SMIRNOVA, A. D. 

FAST PHOTOIONIZATION AUREOLE DETECTION AND CLOUD 
OF CONCENTRATED LONG-LIVED IONIZATION FROM SPARK 
SHOCK WAVE IN LASER BEAM A66-10263 

FAST PHOTOIONIZATION AUREOLE DETECTION AND CLOUD 
OF CONCENTRATED LONG-LIVED IONIZATION FROM SPARK 
SHOCK WAVE IN LASER BEAM A66-13308 

SMIRNOVA* M. N. 

HIGH RESOLUTION STREAK CAMERA TO INVESTIGATE MODE 
EXCITATION AND GENERATION KINETICS IN RUBY LASER 
WITH CONCENTRIC CAVITY A65-18460 

HIGH RESOLUTION STREAK CAMERA TC INVESTIGATE MODE 
EXCITATION AND GENERATION KINETICS IN RUBY LASER 
WITH CONCENTRIC CAVITY A65-28C89 


1-202 



PERSONAL AUTHOR INDEX 


SOLXHERE* ML 


SMITH* A* W. 

INTENSITY FLUCTUATIONS MEASURED IN EMISSION FROM 
VARIOUS LASING ANO NONLASING MODES OF CONTINUOUS 
NAVE GA AS LASER A65-34687 

SMITH* 0« C. 

MECHANISMS ASSOCIATED NITH ELECTRICAL BREAKDOWN 
AND IONIZATION IN GAS CAUSED BY HIGH INTENSITY 
RUBY OR NEODYMIUM LASER ILLUMINATION 
D— 920272— 4 N66-11453 

RUBY LASERS USED IN STUOYING PHYSICAL PROCESSES 
LEADING TO IONIZATION OF GASES BY INTENSE 
OPTICAL RADIATION 

UACRL-F920272-6 N66-20600 

SMITH* D* S. 

SIMPLE SINGLE MODE HELIUM-NEON LASER WHOSE OUTPUT 
IS SUFFICIENT FOR INTERFEROMETRIC METROLOGY 

A6 5-22621 

ELECTRODELESS EXCITATION OF DISCHARGE IN HELIUM- 
NEON GAS LASER TUBE APPLIED TO VOICE TRANSMISSION 

A66-14924 

SMITH* F. W. 

TRAVELING WAVE MASER FOR TELSTAR AND RELAY 
SATELLITES, DISCUSSING ELECTRONICS AND SOLID STATE 
PHYSICS PRINCIPLES AND DESIGN A65-16798 


CONTINUOUS OPTICAL SECOND-HARMONIC GENERATION 
USING NO/YAG LASER AND CRYSTAL OF SINGLE-DOMAIN 
LITHIUM NIOBATE A66-1637B 

SMORCHKOV* V. N. 

CHANGES IN EQUAL THICKNESS BANOS OF PLANE PARALLEL 
RUBY CRYSTALS DUE TO HEATING BY EXCITING LIGHT 

A65-18461 

CHANGES IN EQUAL THICKNESS BANDS OF PLANE PARALLEL 
RUBY CRYSTALS DUE TC HEATING BY EXCITING LIGHT 

A65-28090 

ENERGY LOSSES IN RUBY LASER DUE TO HEAT EVOLUTION 
DURING OPTICAL PUMPING, NOTING RELATION BETWEEN 
ENERGY ABSORPTION AND POPULATION INVERSION 

A65-36055 

ENERGY LOSSES IN RUBY LASER DUE TO HEAT EVOLUTION 
DURING OPTICAL PUMPING, NOTING RELATION BETWEEN 
ENERGY ABSORPTION AND POPULATION INVERSION 

A66-15858 

S MOYER* C. B. 

TRAVELING WAVE OSCILLATIONS IN RUBY LASER 
RESONATOR USING PASSIVE OPTICAL ISOLATOR, 
ELIMINATING FARADAY ROTATOR AND ATTENDANT 
MAGNETIC FIELD A66-11448 


SMITH* 6. F. 

DISPERSION EFFECTS IN LASER AMPLIFIERS 
A FOSR— 65-2211 N66-164U 


SMITH* J. 

MIRROR HOLOER WITH DEFORMABLE HINGES GIVING 
CONSTANT HINGE LINES AT RIGHT ANGLES FOR GASEOUS 
AND SOLID STATE LASERS USE A65-28590 


DEVELOPMENT AND APPLICATION OF IMPROVED MASER 
TECHNIQUES FOR BROADBAND MASER SYSTEM - 
TRAVELING WAVE MASER TECHNIQUES 

R ADC- TR— 65-148 N65-32203 


SMITH* J. G. 

SOLID STATE AND MASER TECHNIQUES - BREADBOARD 
EVALUATION, MEASUREMENTS OF LOW-TEMPERATURE 
SEMICONDUCTOR, AND SUPERCONDUCTING THIN FILM 
TUNNELING EFFECTS 

RADC-TDR— 64— 480 N65-16017 


SOLID-STATE AND TRAVELING-WAVE MASER TECHNIQUES 
RADC—TR— 65-30 N65-33397 


BROADBAND TRAVELING WAVE MASER TECHNIQUES AND 
N-TYPE GERMANIUM SEMICONDUCTOR DEVELOPMENT 
RADC-TR-65-366 N66-15720 

SMITH, J* T. 

CHROMIUM ALIGNMENT IN RUBY BY OPTICALLY PUMPING 
RUBY SAMPLE WITH CIRCULAR POLARIZED RADIATION FROM 
RUBY LASER A65-33418 


SPECTRAL LINE WIDTH NARROWING OF PULSED TRAVELING 
WAVE RUBY LASER OUTPUT 

AD-610865 N65-22139 

SPECTRAL LINE WIDTh NARROWING IN TRAVELING WAVE 
RUBY LASER CAVITY EMISSION N66-16658 

SHY, P. R. 

CENSE HIGH-TEMPERATURE HYDROGEN PLASMA PRODUCTION 
BY INTENSE LASER PULSE HEATING OF MAGNETICALLY 
CONTAINED PLASMA A65-29978 

SHITZER, E. 

YB3- ER3 GLASS THREE LEVEL LASER ACTION 

A65- 17208 

LINE NARROWING OF NEODYMIUM GLASS LASER WITH 
REFLECTION A66-17291 

SNYDER* G. L. 

LASER RANGING EXPERIMENTS PERFORMED WITH BEACON 
EXPLORER B A65-21303 

SOCHOR, V. 

OSCILLATION SPIKES IN QUASI-CONTINUOUS OPERATION 
CF RUBY LASER AT ROCM TEMPERATURE, NOTING 
THRESHOLD PUMPING ENERGY A66-17532 

SOFFER* B. H. 

PULSED AND CONTINUOUS WAVE LASER OPERATION OF 
THULIUM ION DOPED ERBIUM OXIDE WHICH PROVIDES 
PUMPING MECHANISM BY MEANS OF ENERGY TRANSFER 

A65-26955 


SMITH* P. W. 

SINGLE- MODE SELECTION ANO MODE VOLUME ENHANCEMENT 
IN HE- NE GAS LASER WITH INTERNAL LENS 

A65-26820 


SOKOLOV* A. K. 

TIME DEPENDENT VARIATION OF RUBY LASER STIMULATED 
EMISSION INTENSITY A65-19074 


TRANSVERSE MOOES OF LASER 
INTERFEROMETER BY MATCHING 
DEVICES 


ANALYZED WITH SCANNING 
RESPECTIVE MODES OF TWO 
A65-29531 


EMISSION SPECTRUM OF RUBY LASER WITH EXTERNAL 
SPHERICAL MIRRORS IN NONDAMPING INTENSITY 
FLUCTUATIONS AND QUASI-STEADY GENERATION 

A6 5— 21041 


5Ii BLE sin6le * fre Q ue MCY OUTPUT FROM LASER CAVITY 
OBTAINED BY FILTER METHOD AND RESONANCE 
SUPPRESSION METHOD A66-1835 

SMITH, R. C. 

REDUCTION OF LOCKING FREQUENCY OF RING LASER BY 
MAKING TWO BEAMS ORTHOGONAL A65-1960 


SMITH* R. G. 

RUBY LASER ROD POSITION 
DETERMINING PRESENCE OF 
MODES 


ALONG INTERFEROMETER AXIS, 
ADJACENT INTERFEROMETER 

A65-25874 


COHERENT HIGH POWER PULSES FROM OPTICALLY PUMPED 
Y A G- ND LASER BY Q-SWITCHING FROM MIRROR 
ROTATION A65-26003 


TIME DEPENDENCY OF INTENSITY OF STIMULATED 
EMISSION IN RUBY LASER WITH OPTICAL RESONATOR 
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SECTIONAL SCALE DRAWING AND WIRING DIAGRAM 
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SOLIMENE* N. 
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CAUSED BY PULSING MANGANESE DISCHARGE OF COLLISION 
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PERTURBED AND PLANE PARALLEL FABRY- PEROT 
RESONATORS, THERMAL FIELDS, QUANTUM OPTICAL 
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COHERENCE, SPONTANEOUS EMISSION, 
THEORY OF LASER OSCILLATION 
AFCRL-65- 270 


AND DYNAMICAL 

N6 5-27088 


SPECHT, W. A* , JR, 

OBLATE SPHERICAL CAVITY MODE APPROACH TO MODE 
STRUCTURE OF LASER RESONATOR, USING VECTOR WAVE 
EQUATION A65 22 


PARAMETER DEPENDENCE OF INTERMEDIATE FREQUENCY 
VOLTAGE INDICATED DURING ESTABLISHMENT OF OPTIMUM 
CONDITIONS FOR OPTICAL RECEIVERS AND MERIT OF 
SUBCARRIER MIXING A66-23960 


SPENCER* E. G, 

MICROWAVE PROPERTIES PARTICULARLY L INEWIDTH ANO 
MAGNETIC ANISOTROPY IN CALCI UM-VANADI UM BISMUTH 
GARNET, NOTING TWM ISOLATOR A65-24964 


PARAMETRIC DEPENDENCE OF TIME PROFILE, PEAK POWER 
AND NUMBER OF GIANT PULSES OF ROTATING PRISM 
Q-SWITCHED LASERS A65-15103 

INTERFERENCE FRINGE VISIBILITY UP TO 120 M OPTICAL 
PATH DIFFERENCE, USING HELIUM-NEON LASER SOURCE 

A65- 16766 

EMISSION CHARACTERISTICS OF Q-SWITCHED RUBY LASER 
WITH SATURABLE ABSORBER A65-35053 


SPILHAUS* A. F., JR. 

LIGHT SCATTERING IN SEA WATER - 
OF LASER BEAM IN SEA WATER ANO 
SCATTERING CALCULATIONS 
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FORWARD SCATTERING 
FORTRAN PROGRAM 

N65-23316 


SPIZHOVA, N. I. 

EFFECTS OF RESONATOR LENGTH AND MIRROR 
TRANSPARENCE AND ALIGNMENT UPON DYNAMIC AND STATIC 
CHARACTERISTICS OF RUBY LASER WITH MODULATED 
Q-FACTOR A65-35786 


INTENSITY DISTRIBUTION OF FRINGE SYSTEMS USED TO 
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RADIATION 
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SOOY , M. R. 

NATURAL SELECTION OF MODES USING PASSIVE Q-SWITCH 
IN GIANT PULSE RUBY LASER WHICH NARROWS OUTPUT 
SPECTRUM A65-29850 


STAATS* P, A. 

INEXPENSIVE SIMPLIFIED 
HELIUM NEON LASER WITH 


CONSTRUCTION OF DC POWERED 
6328 ANGSTROM OUTPUT 

A65-19849 


GAIN MEASUREMENTS OF RAMAN AMPLIFIER PUMPED BY 
DIFFUSE RUBY RADIATION A66-16388 

SOPER, U. L. 

OPTICAL DISCRIMINATOR SYSTEM TO IDENTIFY INFRARED 
REFLECTING SURFACES FOR USE IN MASER RESEARCH 
HOL-TM— 65-41 N66-17361 

SOROKIN, V. N. 

GAS LASER OUTPUT ANO THRESHOLD IN POPULATION 
INVERSION FROM PHOTODISSOCIATION OF METHYL IODIOE 
AND FLUORO IODO METHYL IDYNE A66-16771 

SO SKIN, M. S. 

RADIATION FLUCTUATIONS IN LASER PULSE REGIME, 
DISCUSSING ERRORS ARISING IN COMPARING BASIC WITH 
SECONDARY EMISSION A65-14617 

TIME CHARACTERISTICS IN GENERATION OF GIANT LASER 
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A66-13889 

DISPERSION RESONATOR PERFORMANCE IN RUBY LASER, 
SHOWING GENERATION OF R SUB 1 AND R SUB 2 LINES 

A66-16346 

THRESHOLD PARAMETERS AND SPECTRAL COMPOSITION OF 
RADIATION OF NEODYMIUM-GLASS LASER IN DISPERSION 
RESONATOR A66-19669 


ST *NANOSECOND HEATING OF AQUEOUS SYSTEMS BY 
Q-SWITCHING ROTATING PRISM RUBY LASER 
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LASER POWER DENSITY MEASURED WITH REDUCED 
ABSORPTION OF LIGHT BY METHYLENE BLUE, USING HE- 
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ST *HIGH D *NTENSITY ULTRAVIOLET RADIATION SOURCE TO 
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ABSORPTION BANDS IN PHOSPHOR EMISSIGN SPECTRUM 
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LASER PRODUCTION OF HARD ULTRAVIOLET LIGHT FOR 
STUDYING LIGHTNING AND ATMOSPHERIC PROPAGATION 
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LASER SIMULATED NUCLEATION 
COMPARING SENSITIVITY WITH 
STIMULATED NUCLEATION 


IN BUBBLE CHAMBER, 
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THRESHOLD PARAMETERS AND SPECTRAL COMPOSITION OF 
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DISPERSION RESONATOR PERFORMANCE IN RUBY LASER, 
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ASPECTS AND APPLICATION TO ATOMIC NUCLEI 
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CONTROLLED BY FEEDBACK CIRCUIT 


KERR CELL 
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LASER MODE DEFORMATION 
GAIN SATURATION 


FROM NONUNIFORMITIES IN 

A65-27328 


CIRCULAR OIELECTRIC RESONATOR UNDER CRITICAL 
OPERATING CONDITIONS IN ANALYSIS OF PERFORMANCE 
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TRANSITION PROBABILITIES FOR AR II LASER LINES 
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FRACTURES IN NEODYMIUM-DOPED ALKALINE SILICATES 
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SOUTIF, M. 

MASER PRINCIPLES, PRACTICAL DESIGN AND CURRENT 
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PHASE-LOCKING EFFECT ANO PHASE SUM OF LF AND HF 
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Relativity velocity sensing technique for moving 

VEHICLE BY LASER LIGHT BACKSC ATTERED FROM SURFACE 
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FFRACTION VELOCIMETER DETECTING ANO MEASURING 
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CHARGE TRANSFER AS LASER PUMPING TECHNIQUE 
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MATHEMATICAL ANALYSIS ANO EXPERIMENTAL 


VERIFICATION 
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STEIN, R. A, 

LASER GIANT PULSING USING SATURABLE ABSORBER 
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* R 2?« TI0N SCATTERIN6 FACTOR DETERMINATION FOR RUBY 
5ER A65— 36013 

*rtlre°ll E RADIATI °N CONSISTING OF INCREASED 
CATEHALLY DISPERSED GENERATION 
DETERMINED FROM ENERGY LEVEL POPULATIONS 
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STEPANOV, D. P. 

GENERATION IN GAS 
UBE * USIN6 SPHERICAL MIRRORS AND 
TAPERED PLATES A6 5— 24824 

MULTIBEAM GENERATION OF GASEOUS HELIUM-NEON LASER 

N65-27252 

STEPHAN I, D. 

BNL^9257 ASM TUBE FIRING SYSTEM FOR LASERS 
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ST E PH ANY, J. F- 

INvl2i:?22 U i2I I 22T AT AT0MIC LEVEL - POPULATION 
ESTIMATE OF ZEEMAN SPLITTING 
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SHIFT L i225.«22ci:i T i ON * T AT0RIC LEVEL " FREQUENCY 
SHIFT MEASUREMENT OF LASER EMISSION UNDER 

INHOMOGENEOUS MAGNETIC FIELD BY SPECTROSCOPY 
NASA— CR— 57464 N6 5- 198 63 

LASER MODULATION AT ATOMIC LEVEL - YTTRIUN- 
GARNET EMISSION AND LASER EMISSION 
”S M06ENE0US PULSED MAGNETIC FIELD 
NASA— CR— 57823 N65-21308 

r?i5 UREMENT ° F TEMPERATURE DEPENDENCE OF ENERGY 

LEVELS INVOLVED IN LASER EMISSION 
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STEPHENS, R. 8. 

WAVELENGTH OF 3S2-2P4 TRANSITION OF NEON MEASURED, 
USING HELIUM-NEON LASER A66-16387 

STABILITY OF HELI UN— NEON LASER 
MEASURED BY DIRECT INTERFEROMETRIC COMPARISON WITH 
HG 198 STANDARO LAMP A66-22868 

STEPIN, L. D. 

QUANTUM RF PHYSICS TEXT COVERING MAGNETIC 
RESONANCE THEORY, ELECTRON PARAMAGNETIC RESONANCE, 
NUCLEAR MAGNETIC RESONANCES, TWO- AND THREE-LEVEL 
MASERS, RF GAS SPECTROSCOPY AND AMMONIA 
OSCILLATOR A66-10954 

STERN, F. 

SWITCHING CHARACTERISTICS OF NEGATIVE RESISTANCE 
DIODE DETERMINATION - INJECTION LASER 
REFT * -7 N65-27203 

STERN, W. A. 

MAGNETICALLY UNSHIELDED OPTICALLY PUMPED 87 Rfi 
MASER OSCILLATOR A65— 16673 

STERRETT, J. R. 

INTERFEROMETER USING SMALL DIFFRACTION GRATING AND 
GAS LASER LIGHT SOURCE IN SCHLIEREN SYSTEM FOR 
FLUID MECHANICS RESEARCH A65— 25332 

STETSENKO, B. V. 

RADIATION FLUCTUAT I CNS IN LASER PULSE REGIME, 
DISCUSSING ERRORS ARISING IN COMPARING BASIC WITH 
SECONDARY EMISSION A65— 14617 

STETSER, D. A. 

LASER PULSE-SHAPING AND MODE-LOCKING WITH 
TRAVELING AND STATIONARY ACOUSTIC HAVES IN ARGON 
LASER A65— 31763 

STICKLEV, C. M. 

THERMAL DISTORTION, EXPANSION AND SCATTERING IN 
RUBY AND GLASS LASER RODS DURING AND AFTER PUMP 
FLASH A65— 35068 

PROPERTIES OF LASERS AND APPLICATION TO 
SCIENTIFIC INSTRUMENTATION, COMMUNICATIONS, 

BIOLOGY, PRECISION MEASUREMENTS, METAL WORKING, 

AND MISCELLANEOUS AREAS 

AFCRL-64-914 N65-16002 

STILLMAN, G. 

ZINC DIFFUSION IN GALLIUM ARSENIDE-PHOSPHIDE 
LASERS AND EFFECTS CN SEMICONDUCTOR JUNCTIONS 
AFCRL— 66-18 N66-226I1 

STILLMAN, €. E. 

DIRECT-INDIRECT TRANSITION EFFECT ON HALL EFFECT 
IN GALLIUM /ARSENIC PHOSPHIDE/ A66-2I570 

STIMLER, H. 

ELECTRON BEAM PENETRATION IN LASER CRYSTALS FROM 
DATA OF KING AND EHRENBERG A65-22627 

GAS EFFECTS PRODUCED BY PULSED LASER BEAM IN 
BALLISTIC TORSIONAL PENDULUM PHOTOMETER, NOTING 
DEFLECTION DUE TO PHOTON MOMENTUM EXCHANGE 

A6 5- 32229 

SURVEY* CTI0N BY £LECTR0N BEAN PUMPING - LITERATURE 

NOLTR— 65— 95 N65-3340I 

STOCKER, T. L. 

RUBY LASER POWER DEPENDENCE ON FREQUENCY SPLITTING 
r F COMPONENTS CF R1 DOUBLET AT 77 DEGREES K 

A6 5-1 7654 

STOCKMAN, 0. L. 

FMISSI0N IN FLUORESCENT ORGANIC 
MOLECULES N65— 15504 

PRODUCTION OF STIMULATED EMISSION IN BLUE-GREEN 
REGION IN ORGANIC DOPANT AND HOST SYSTEM - 
AROMATIC ORGAN It LASER DEVELOPMENT 
AD ~ 613295 N65-25734 

FLUORESCENT ORGANIC LASER DEVELOPMENT - THETA 
PINCH ARGON LAMP MEASUREMENTS 

CR ~ 7 N65— 25966 
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ST °br?llouin SCATTERING IN LIQUIDS EXCITED BY HE NE 
MASER AND OBSERVED BY FABRY- PEROT 
INTERFEROMETER, NOTING ACOUSTIC WAVE VELOCITY AND 
LINE BROADENING A65-15699 


ANGULAR DEPENDENCE OBSERVATIONS, ABSORPTION 
MEASUREMENTS, AND HIGH INTENSITY GAS LASER 
CONSTRUCTION IN STIMULATED RAMAN EMISSION AND 
ABSORPTION SPECTROSCOPY STUDY 

AD-626747 N66-2 


STQILOV* IU. IU* 

TIME PARAMETERS OF POWERFUL LASER MEASURED WITH 
GA AS PHOTODIODE, NOTING TIME CONSTANT AND TIME 
RESOLUTION OF PHOTODIODE A65-34552 

HEATING BY LASER BEAM WITH APPLICATION TO LITHIUM, 
NOTING USE FOR HIGH TEMPERATURE PLASMA PRODUCTION 


HEATING BY LASER BEAM WITH APPLICATION TO LITHIUM, 
NOTING USE FOR HIGH TEMPERATURE PLASMA PRODUCTION 


STONE M A* ft* 

HAZARDS, *EFFECT, SAFETY AND PRECAUTION FOR 
PREVENTION OF PHYSICAL INJURIES FROM LASER 
RAOIATION hi 
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LASERS 
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EFFECTS OF INTENSE ULTRAVIOLET RADIATION ON GLASS 
MATERIALS, AND PERFORMANCE CHARACTERISTICS OF 


GLASS LASERS 
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PULSED INOUCED EMISSION IN HYDROGEN BEAM LASER FOR 
CASE OF TWO RELAXATION TIMES, DETERMINING 
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DETECTOR AND SOURCE APERATURE DIMENSIONAL CRITERIA 
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LASER COMMUNICATION SYSTEMS STUDY 
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LASER EXCITATION IN QUARTZ OF 
THICK PLATE, SUGGESTING ENERGY 


ELASTIC MODES OF 
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FIELD AND POPULATION INVERSION IN SOLID SYAYE 
LASER A66-16773 

SU< *LIGHT INTENSITY DISTRIBUTION INSIDE CYLINDRICAL 
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AERODYNAMIC TESTING A65-ZZ5U1 
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LEVEL MASER BY AMPLITUDE CONTROL AND NEGATIVE 
FEEDBACK A65-14144 

SELF-PULSED MODULATION NODE STABILIZATION OF TWO- 
LEVEL MASER BY AMPLITUDE CONTROL AND NEGATIVE 
FEEDBACK A65-24019 


SVIOZINSKIY* K. K. 

MASER DEVELOPMENT FROM INVERSIQNAL TRANSITIONS IN 
HEAVY AMMONIA BEAN 

FTD-MT— 64— 330 N65-36869 

SVIRIOCMKOV, E. A* 

DESTRUCTIVE AND LUMINESCENCE EFFECTS OF FOCUSED 
RUBY LASER BEAM ON RUBY A66-10265 


DESTRUCTIVE AND LUMINESCENCE EFFECTS 
RUBY LASER BEAN ON RUBY 


OF FOCUSED 

A66-13310 


SWEENEY, W. E. 

RUBY LASER CRYSTALS GROWN BY FLAME-FUSION, FLUX 
AND CZOOWALSKI METHOD EXAMINED FOR PERFECTION BY 
X-RAY TOPOGRAPHY ANO DOUBLE-CRYSTAL ROCKING 
CURVES A66-I3744 


TAKATSU4I, N. 

OPTICAL MIXING OF NITROBENZENE RAMAN RUBY LASER 
LIGHT IN ADP AND OTHER NONLINEAR DIELECTRIC MEDIA 

A65-15951 

TAKEMOTO, S. 

PULSED RUBY LASER OUTPUT MEASUREMENT BY OPTICAL 
BOLOMETER A65-18017 

TAKUMA, H. 

STIMULATED BRILLOUIN RADIATION IN OFF-AXIS RUBY 
LASER RESONATOR USING CARBON DISULFIDE CELL, 
EXAMINING OUTPUT SPECTRUM A65-16811 

STIMULATED RAMAN EFFECT OF BENZENE USING RUBY 
LASER, EXAMINING OUTPUT SPECTRUM, THRESHOLD POWER 
AND EFFICIENCY AT STOKES LINES 

A6 5— 19598 


TALBERT* H. W. 

GREEN LASER LIGHT TRANSMISSION THROUGH WATER 
NOLTR— 64-179 N6 5-20605 

TANAKA* H. 

OBSERVATIONS OF RADIO SOURCES AT 9.4 GC WITH 2.2 
FOOT FAN BEAM OF 16-ELEMENT INTERFEROMETER AND 
MASER AMPLIFIER A65-28335 

TANG* C. 

SPECTRAL AND TRANSIENT CHARACTERISTICS OF SOLIO 
STATE AND SEMICONDUCTOR LASERS, ANO NONLINEAR 
INTERACTION OF COHERENT LIGHTWAVES DUE TO RAMAN 

EFFECT 

S— 702 N65-21S58 

TANG* C. L. 

LASER OUTPUT SPIKING ELIMINATION USING KERR CELL 
CONTROLLED BY FEEDBACK CIRCUIT A65-24954 


SW BID SEN* R. H. 

HIGH SENSITIVITY FAST-RESPONSE LASER DETECTION 
SYSTEM, DESCRIBING MICROWAVE RESPONSE 
PHOTOELECTRIC DETECTOR WITH AMPLIFICATION AND 


LASER MODE DEFORMATION FROM NONUNIFORMITIES IN 
GAIN SATURATION A65-27328 

TRANSITION PROBABILITIES FOR AR II LASER LINES 
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COMPARED WITH PREVIOUS THEORETICAL AND 
EXPERIMENTAL DATA A65-29799 

PHASE-LOCKING EFFECT AND PHASE SUM OF LF AND HF 
OSCILLATING MODES IN LASER A66-18413 

TANG, H.-L. 

INFLUENCE OF RESONANT CAVITY, XENON LIGHT, AND 
OTHER PARAMETERS ON RUBY LASER EMISSION ENERGY 
OUTPUT 

FTD-TT-64-1339/U2G3C4 N66-11522 

TANNENUALD, P. E. 

LASER, MATERIALS, AND SOLID STATE RESEARCH, BAND 
STRUCTURE AND SOLIDS SPECTROGRAPHY, AND 
MAGNETISM AND RESONANCE 

ESD-T DR-64- 349 N65-19816 

TANNER, L. H. 

ADVANTAGES OF GAS LASERS AS LIGHT SOURCES IN 
AERODYNAMIC RESEARCH INTERFEROMETERS 

A66-16944 

TARASOV, IU. A. 

EMISSION SPECTRUM OF RUBY MASER CALCULATED, USING 
DYNAMICS OF TWO-LEVEL SYSTEMS A66-1654I 

TARG, R. 

GENERATION OF SINGLE FREQUENCY LIGHT USING FM 

LASER A65-16670 

LASER OSCILLATION WHEREIN LASER MOOES OSCILLATE 
WITH APPROXIMATELY FM PHASES THEREBY COMPRISING 
SIDEBANDS OF FM LIGHT SIGNAL A65-21876 

SUPERMOOE LASER AS SINGLE-FREQUENCY GENERATION 
SYSTEM CONSISTING OF FM LASER WITH SYNCHRONOUS 
PHASE MODULATOR AT OUTPUT A65-29267 

CONTROLLING FM AND SUPERMODE LASER OUTPUT 
FREQUENCIES BY THRESHOLD CONTROL AND 
INTERFEROMETRIC CONTROL A65-36842 

AUTOMATIC FREQUENCY CONTROL OF LASER LOCAL 
OSCILLATOR FOR HETERODYNE DETECTION OF LASER 
SIGNAL ANO USE OF 2.5 GC FREQUENCY OFFSET TO 
PERMIT RETRIEVAL OF MICROWAVE DATA 

A66- 14908 

OPTICAL HETERODYNE DETECTION OF MICROWAVE 
MODULATED LIGHT USING TWO SEPARATE LASERS 
EDL-M779 N65-16777 

PROPERTIES OF FREQUENCY MODULATION AND SUPER MODE 
LASER 

IER-1 N66-10766 

EXPERIMENTAL AND THEORETICAL PROGRAM TO DETERMINE 
FUNDAMENTAL PROPERTIES OF FREQUENCY MODULATION 
AND SUPER-MODE LASERS 

IER-2 N66-21405 

TAT ARON IS, R. 

EXCITATION MECHANISMS IN XENON AND HELIUM-XENON 
GAS LASERS 

S— 705 N65-15980 

EXCITATION MECHANISMS IN XENON AND HELIUM-XENON 
GAS LASER, XENON LIFETIMES, AND THEORY OF 
DIFFUSION CONTROLLED GLOW DISCHARGE 
S— 669 N65-28779 

TAUBKIN, I. I. 

CONTINUOUS OPERATION OF GALLIUM ARSENIDE INJECTION 
LASER COOLED BY HELIUM GAS FLOW 

A66-11 190 

CONTINUOUS OPERATION OF GALLIUM ARSENIDE INJECTION 
LASER COOLED BY HELIUM GAS FLOW 

A66-240 1 1 

TAUSENDFREUNO, W. 

LIGHT DIFFRACTION BY GRATING DUE TO FARAOAY AND 
KERR EFFECT IN ELECTROMAGNETIC FIELD OF LASER 
BEAM A65-26582 

TAYLOR, C. A. 

CONTINUOUS OUTPUT GAS-PHASE LASERS AS SMALL 
BANDWIOTH SOURCES OF LIGHT FOR OPTICAL 


DIFFRACTOMETERS A65-22206 

TAYLOR, C. E. 

GASEOUS AND RUBY LASERS AS LIGHT SOURCES FOR 
PHOTOELASTICITY 

T CAM— 27 6 N6 5—29794 

DYNAMIC STRESS CONCENTRATION USING PHOTOELASTICITY 
AND RUBY LASER LIGHT SOURCE 

T CAM— 285 N66-20850 

TAYLOR, F. J. 0. 

FACILITIES AND EQUIPMENT AT GOONHILLY DOWNS 
SATELLITE SYSTEM GROUND STATION - STEERABLE 
ANTENNA, COMPUTING AND DATA TRANSMISSION, AND 
HELIUM SYSTEM FOR MASER INSTALLATION 

N66-10260 

TEICH, M. C. 

SILICON CONTROL RECTIFIER LONG PULSE ORIVER FOR 
INJECTION LASERS A65-30330 

TEMPLIN, H. A. 

GREEN LASER LIGHT TRANSMISSION THROUGH WATER 
NOLTR— 64- 179 N65-20605 

TENG, H.-M. 

FORMATION TIME OF OPTICAL LASER OSCILLATIONS 

N66-15050 

TENGROTH, B. 

LASER IRRADIANCE LEVELS FOR RETINAL LESIONS 

A66-8001 1 

TER— MIKAEL IAN, M. L. 

CONTINUOUS REGIME OPTICAL GENERATOR OUTPUT, 
THRESHOLD PUMPING LEVEL, INVERSE POPULATION 
DENSITY ANO INDUCED RADIATION ENERGY 

A65-20326 

INTERNAL LOSSES EFFECT ON RADIATION POWER IN LASER 

A65-24058 

TEREKH1N, 0. K. 

LONGITUDINAL MAGNETIC FIELD EFFECT UPON GAS 
DISCHARGE, ZEEMAN EFFECT AND FARADAY EFFECT IN 
HE- NE GAS LASER A66-24224 

TERENTEV, V. E. 

POWERFUL PULSE OF RUBY LASER EMISSION GENERATED BY 
ULTRASONIC TRAVELING WAVE DIFFRACTION MODULATOR 

A65-36058 

POWERFUL PULSE OF RUBY LASER EMISSION GENERATED BY 
ULTRASONIC TRAVELING WAVE DIFFRACTION MODULATOR 

A66-15861 

TERHUNE, R. W. 

NONLINEAR OPTICAL EFFECTS IN CRYSTALLINE AND 
ISOTROPIC MATERIALS DUE TO INDUCED POLARIZATION 
THIRD ORDER IN ELECTRIC FIELD STRENGTH, USING 
GIANT PULSED LASER SOURCE A65-16863 

TESTERMAN, M. K. 

LASER PROPERTIES RELEVANT TO MEASUREMENT OF 
PHYSICAL PARAMETERS - MAPPING VIBRATING SURFACE, 
FREQUENCY RESPONSE OF TRANSDUCER, SENSITIVE 
LEVEL, PRESSURE DETERMINATION, AND HOLOGRAMS 
NASA— CR-682 35 N66-12860 

THOMPSON, B. J. 

LASER FOG DISDROMETER FOR MEASURING DROPLET SIZE 
IN FOG A65-17644 

COHERENT LASER LIGHT FOR CONVENTIONAL AND 
UNCONVENTIONAL PHOTOGRAPHIC SITUATIONS 

A66-22670 

THOMPSON, H. B. 

STIMULATED COMPTON SCATTERING OF ELECTRONS BY 
LASER BEAM 

IS— 1187 N66-20388 

THORN, R. S. A. 

MICROMACHINING WITH PULSED HELIUM-NEON GAS LASER, 
NOTING EXPERIMENTAL TECHNIQUES, OPERATION AND 
APPLICATION A66-19734 
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TREGUBOV, G. A. 


THORNTON, E. 

HE— NE LASER INCORPORATED INTO ARM OF 
INTERFEROMETER USED TO MEASURE FRINGE SHIFT IN 
SHALL TRANSIENT PLASMA A66-13743 

MACH- ZEHNDER LASER INTERFEROMETER AS DIAGNOSTIC 
TOOL IN SHOCK TUBE EXPERIMENTS A66-23352 

THORNTON, J. A. 

RAYLEIGH SCATTERING USING LASER LIGHT FOR 
DETERMINATION OF SCATTERING DENSITY OF ARGON, 
OXYGEN* AND NITROGEN 

R-135 N65-26127 

THORP, J. S. 

MAGNITUDE OF ANISOTROPIC LINE BROADENING IN RUBY 

A66-13278 

TIBILOV, A. S. 

PLASMA DECAY IN PULSE DISCHARGE OF HELIUM-NEON 
LASER GRAPHICALLY DEPICTED UNOER CONDITIONS OF 
GENERATION A65-31878 

PULSE-0 I SCHARGE PLASMA DECAY STUDIED BY 
OBSERVATION OF GENERATION PROCESSES IN HELIUM-NEON 
PULSE LASER A65-33584 

TIEN, P. K. 

C M HIGH-POWER CARBON DIOXIDE— NI TROGEN-HELIUM 
LASER OPERATION, NOTING HELIUM ADDITION 

A66-I6754 

TITLE, R. S* 

HIGH POWER GALLIUM-ARSENIC INJECTION LASER DIODES 
AD-621649 N66-13744 

T ITT EL, K. F. 

GAIN DELAY CHARACTERISTICS OF FOUR-LEVEL 
NEODYMIUM-DOPED PULSED GLASS-LASER OSCILLATOR- 
POWER AMPLIFIER CHAIN A65-16574 

TOBIAS, I* 

OUTPUT OF SINGLE MODE GAS LASER IN AXIAL MAGNETIC 
FIELD STUDIED FOR INCREASE IN FREQUENCY STABILITY 

A6 5-26954 

TOMIYASU, K. 

PHOTOGRAPHIC STUOY OF ^SWITCHED LASER BEAM 
PROPAGATING OVER 10-MILE PATH A65-31044 

LASER BIBLIOGRAPHY / JUNE TO DECEMBER 1964/ 

A65-32749 

LASER BIBLIOGRAPHY COVERING DEVICES AND RELATED 
SYSTEMS FOR PERI 00 JANUARY- JUNE 1965 

A66-11372 

TOMLINSON, J. L. 

HELIUM-NEON GAS LASER AS LIGHT SOURCE FOR MAGNETO- 
OPTICAL APPARATUS - KERR MAGNETO-OPTICAL EFFECT 
OF FERROMAGNETIC IRON-NICKEL THIN FUN 

N6 5-26766 

TOMLINSON, R. G. 

OPTICAL SWITCH WHICH CUTS OFF LASER PULSE WHEN 
SELECTED BEAM POWER LEVEL IS REACHED 

A65-21626 

ATMOSPHERIC BREAKDOWN LIMITATIONS TO OPTICAL MASER 

PROPAGATION A66-14837 

VISIBLE DISCHARGES INDUCED IN GASES BY FOCUSED 
RUBY LASER PULSES 

REPT .-1579-14 N65-14982 

TEMPORAL DEPENDENCE IN LASER INDUCED GAS 
DISCHARGES 

REPT .-1935-2 N65-21555 

BREAKDOWN OF ARGON BY NEODYMIUM ANO RUBY LASER 

PULSES 

REPT. -1935-1 N65— 22072 

TRIGGERING OF BREAKDOWN OF NOBLE 6ASES SUBJECTED 
TO RUBY LASER RADIATION BY MULTIPHOTON 
IONIZATION 

KEPT.— 1935-3 N65-22851 


TON ON, G. 

ENERGY AND INTENSITY OF IONS EMITTEO BY METAL 
TARGET AS FUNCTION OF CHARACTERISTICS OF LASER ANO 
NATURE OF METAL A66-15109 

T ORAL DO DI FRANC 1 A, G. 

CUAS I-CONT I NUOUS EMISSION OR REGULAR RELAXATION 
OSCILLATIONS FROM NANY-ELEMENT RUBY LASER 
OPERATING IN VERY FEW AXIAL MODES 

A65-19619 

FOCUSED LASER AS ACCELERATING CAVITY FOR CYCLIC 

PARTICLE ACCELERATOR A66-10328 

PEAK POWER TRANSIENTS OF NFAR CONFOCAL HELIUM-NEON 
LASER WORKING AT 6328 ANGSTROMS ON PULSED 
DISCHARGE BASIS A66-10329 

THEORETICAL STUOY OF RESONANT MODES OF LASER 
CAVITY WITH END MIRRORS AND PERIODIC 
REFLECTIVITY 

AFCRL -64-1015 N65-17931 

MICROWAVE MODELS OF OPTICAL RESONATORS - LASER OR 

MICROWAVE RESONATOR WITH FLAT ROOF MIRRORS - 
OPEN LASER RESONATORS RESEARCH 

AFCRL-65-568 N65-34155 

TOWNES, C. H. 

MASERS AND LASERS, OISCUSSING COHERENT RADIATION 
BY ATOMS AND MOLECULES AND QUANTUM ELECTRONICS 
TECHNIQUES OF GENERATING ACOUSTIC OR 
ELECTROMAGNETIC SPECTRUM A65-31383 

MASER-LASER THEORY AND APPLICATION 

A65-32621 

HISTORY AND DEVELOPMENT OF MOLECULAR AMPLIFICATION 
BY STIMULATED EM I SS ION OF RADIATION, NOTING 
VARIOUS LASER TYPES A65-36095 

HISTORY AND DEVELOPMENT OF MOLECULAR AMPLIFICATION 
BY STIMULATED EMISSION OF RADIATION, NOTING 
VARIOUS LASER TYPES A66-15034 

COHERENTLY DRIVEN MOLECULAR VIBRATIONS AND LIGHT 
MODULATION - RAMAN SCATTERING BY MASER BEAM 
NASA-CR-58211 N65-14531 

THEORY AND APPLICATION OF MASERS AND LASERS - 
CESIUM, HELIUM-NEON, AND RUBY MASER OSCILLATOR 
SYSTEMS N65-31361 

STIMULATED BRILLOUIN SCATTERING OF INTENSE LASER 
LIGHT WITH BUILD-UP OF COHERENT HYPERSONIC WAVES 
IN LIQUIDS 

NASA— CR-58214 N65-33710 

DYNAMICS AND CHARACTERISTICS OF SELF-TRAPPING OF 
INTENSE LIGHT BEAMS 

NASA— CR— 74030 N66-23765 

TOWNSEND, R. L- 

THERMAL DISTORTION, EXPANSION AND SCATTERING IN 
RUBY AND GLASS LASER RODS DURING AND AFTER PUMP 
FLASH A65-35068 

TOYODA, K. 

ELECTRON DENSITY AND COLLISION FREQUENCY 
MEASUREMENTS IN TRANSIENT OSC ILLATION OF IR AND 
VISIBLE HELIUM-NEON LASERS TO DETERMINE 
RELATIONSHIP BETWEEN OSCILLATIONS AND PLASMA 
PARAMETERS A65-34806 

TOZER, B. A. 

ION AND FREE ELECTRON PRODUCTION RATE STUDY IN GAS 
UNDER LASER BEAM ACTION A65-19727 

DENSE HIGH-TEMPERATURE HYDROGEN PLASMA PRODUCTION 
BY INTENSE LASER PULSE HEATING OF MAGNETICALLY 
CONTAINED PLASMA A65-29978 

TRAMMELL, M. V. 

LASER TECHNIQUE TO PHOTOGRAPH HYPERVELOCITY 
PROJECTILES IN FREE-FLIGHT RANGE 

A66- 13248 

TR ECU BOV, G. A. 

FOG EFFECT ON RANGE OF LASER BASED COMMUNICATIONS 
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TREUTHART, R* L 
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SYSTEMS, PRIMARILY LIGHT ABSORPTION AND 
ATMOSPHERIC SCATTERING A65-15349 

FOG EFFECT ON RANGE OF LASER BASED COMMUNICATIONS 
SYSTEMS, PRIMARILY LIGHT ABSORPTION AND 
ATMOSPHERIC SCATTERING A65-32353 

TREUTHART, R. L. 

FUSED SILICA OUTPUT COUPLING COMPONENT FOR LASER 
SYSTEM, USING FRUSTRATED TOTAL INTERNAL REFLECTION 
CONFIGURATION A66-17287 

TRIAS, J. A. 

STIMULATED EMISSION AT ROOM TEMPERATURE IN 
EUROPIUM CHELATE SOLUTION A65-21625 

TRKAL, V. 

CAVITY TUNING OF AMMONIA MASERS 8Y PRESSURE AND 
ZEEMAN EFFECT MODULATION N65-26684 

TROITSKII, IU. V. 

GAS LASER OUTPUT DEPENDENCE ON ANGLE OF BEAM 
INCIDENT ON PLANE PARALLEL GLASS PLATE OF 
RESONATOR A65-18555 

VISUAL PERCEPTION OF INTENSE COHERENT IR 
RADIATION FROM GAS LASER A65-24083 

REFLECTION COEFFICIENT OF MIRRORS MEASURED ON 
OPERATING WAVELENGTH OF LASER IN WHICH THEY ARE 
USEO A65-25589 

GAS LASER OUTPUT DEPENDENCE ON ANGLE OF BEAM 
INCIDENT ON PLANE PARALLEL GLASS PLATE OF 
RESONATOR A65-27148 

SPECTRAL PROPERTIES OF HELIUM-NEON TRAVELING WAVE 
LASER, EXAMINING QUESTION OF MODE DECOUPLING 

A65-31306 

SPECTRAL PROPERTIES OF HELIUM-NEON TRAVELING WAVE 
LASER, EXAMINING QUESTION OF MODE DECOUPLING 

A65-33352 

VISUAL PERCEPTION OF INTENSE COHERENT IR 
RADIATION FROM GAS LASER A65-34904 

TROITSKII, U. W. 

REFLECTION COEFFICIENT OF MIRRORS MEASURED ON 
OPERATING WAVELENGTH OF LASER IN WHICH THEY ARE 
USED A66-11420 

TROITSK I Y, YU* V. 

VISUAL PERCEPTION OF INFRARED LASER EMISSION 
NASA— TT—F— 9888 N66-22300 

TROSHIN, B. 1. 

SPECTRAL PROPERTIES OF HELIUM-NEON TRAVELING WAVE 
LASER, EXAMINING QUESTION OF MODE DECOUPLING 

A65- 3 1 30 6 

SPECTRAL PROPERTIES OF HELIUM-NEON TRAVELING WAVE 
LASER, EXAMINING QUESTION OF MODE DECOUPLING 

A65-33352 

TROXEL, L. M. 

SUPERCONDUCTING MAGNET FOR VARIABLE BANDWIDTH 
TRAVELING WAVE MASERS, NOTING AMPLIFIER BANOWIDTH 
INCREASE VIA GAIN REDUCTION A66-21417 

TRUFFERT, A. 

CARBON MONOXIDE AND DIOXIDE VI BRATIONALLY INDUCED 
IR EMISSION WITH POSSIBLE APPLICATIONS TO 
CONTINUOUS LASER EMISSION A65-22463 

CONTINUOUS GAS LASER BY DIRECT HF EXCITATION OF 
NITROUS OXIDE ANO MIXTURE WITH ARGON IN CAVITY, 
NOTING PERFORMANCES A65-23273 

CONTINUOUS LASER EMISSION DUE TO VIBRATIONAL 
TRANSITIONS IN CARBON DIOXIDE AND NITROUS OXIDE 
MIXTURES EXCITED BY HF SOURCE A65-26292 

TSAI, Y*-S. 

TRANSMISSION CHARACTERISTICS OF NEODYMIUM LASER 

N66-16812 

TSAREGRAOSK II, V. B. 

THERMAL AND SHOT NOISE EFFECTS ON AMPLITUDE AND 


FREQUENCY OSCILLATIONS OF MOLECULAR BEAM MASER 

A65-I 9682 

STEADY STATE OSCILLATIONS OF MOLECULAR BEAM LASER 
WITH INHOMOGENEOUS SINUSOIDAL FIELD IN RESONATOR 

A65-36561 

OSCILLATION OF MASER WITH SINUSOIDAL DISTRIBUTION 
OF RESONATOR FIELD ALONG AXIS OF MOLECULAR MOTION 

A66-11843 

TSIKUNGV, V. M. 

GENERATION OF INCUCED LASER RADIATION IN 
PRESTATIONARY REGIME A66-17877 

TSUNEKANE, S. 

SIMPLE SINGLE MODE HELIUM-NEON LASER WHOSE OUTPUT 
IS SUFFICIENT FOR INTERFEROMETRIC METROLOGY 

A6 5-22621 

TSURU, H- 

OBSERVAT IONS OF RADIO SOURCES AT 9.4 GC WITH 2.2 
FOOT FAN BEAM OF 16-ELEMENT INTERFEROMETER AND 
MASER AMPLIFIER A65-28335 

TSURUMI, I. 

RADIATIVE TRANSITION PROCESS IN EMISSION SPECTRUM 
OF GALLIUM ARSENIDE P-N JUNCTION LASER DIODES 

A65-34666 

TUCKER, J. H. 

LASER RESEARCH OEALING WITH EFFECT OF PUMPING ON 
RUBY QUALITY, LANTHANUM FLUORIDE EXAMINATION, 

LARGE RUBY LASER RODS, DC OPERATION OF MERCURY 
TUBE, HOLOGRAMS, AND LASER PHYSICS 

NRL— MR-1604 N65-28920 

TULUB, A. V. 

NONLINEAR ZEEMAN EFFECT FOR GAS LASER 

A66-19638 

TUNITSK 1 1, L. N. 

CURRENT AND VOLTAGE DISTRIBUTION OVER LENGTH OF 
HF DISCHARGE IN HELIUM-NEON LASER 

A66-10704 

CURRENT AND VOLTAGE DISTRIBUTION OVER LENGTH OF 
HF DISCHARGE IN HELIUM-NEON LASER 

A66-23309 

TURKOV, IU. G. 

CONTINUOUS REGIME OPTICAL GENERATOR OUTPUT, 
THRESHOLD PUMPING LEVEL, INVERSE POPULATION 
DENSITY AND INDUCED RADIATION ENERGY 

A65-20326 

RUBY LASER THRESHOLD PUMPING AND EMISSION ENERGIES 
RELATED TO TRANSMISSION COEFFICIENT, ROD DIAMETER 
AND THRESHOLD LEVEL A65-20343 

INTERNAL LOSSES EFFECT ON RADIATION POWER IN LASER 

A65-24058 

PARASITIC INTERNAL OSCILLATIONS IN LASER CRYSTAL 
WITH DIELECTRIC ROO CAUSED BY TOTAL REFLECTION 
FROM GENERATRIX OF CYLINDRICAL SAMPLE 

A66-22739 

TURNER, R. 

GAS CONSTITUTION OF HELIUM-NEON LASER DISCHARGE 
ANALYZED, CONSIDERING SPECTRUM LINE RELATIVE 
INTENSITIES IN LIGHT EMITTED FROM DISCHARGE TUBE 

A65-30333 

U 

UCH IDA, H. 

OBSERVATIONS OF RADIO SOURCES AT 9.4 GC WITH 2.2 
FOOT FAN BEAM OF 16-ELEMENT INTERFEROMETER AND 
MASER AMPLIFIER A65-28335 

UCHIOA, T. 

FREQUENCY SPECTRA MEASUREMENT OF GASEOUS LASER BY 
PHOTOMIXING TECHNIQUES AND NOISE DISTRIBUTION 

A65-16405 

GAS LASER DIRECT MODULATION A66-18355 
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. UCHIKURA, K. 

UPPER ATMOSPHERIC OBSERVATION USING NORMAL-PULSE 
RUBY LASER TECHNIQUES, PRESENTING HEIGHT 
DISTRIBUTION CURVES OF SCATTERED LIGHT 

A66-13376 

UDCVEMCHIK, V. T. 

LUMINESCENCE AND ABSORPTION SPECTRA OF LASER USING 
FLUORITE CRYSTAL CONTAINING BIVALENT DYSPROSIUM 
ION IN VARIOUS CONCENTRATIONS A65-24881 

LUMINESCENCE AND ABSORPTION SPECTRA OF LASER USING 
FLUORITE CRYSTAL CONTAINING BIVALENT OYSPROSIUM 
ION IN VARIOUS CONCENTRATIONS A65-36358 

ucmiut, S. 

HIGHER ORDER CALCULATION OF LASER OUTPUT, NOTING 
APPROXIMATION METHOD FOR LINEUIDTH PARAMETER ANO 
LAMB DIP SHAPE ACCURACY A66-19063 

UGLOV, A* A. 

HEATING PROCESS IN LASER WELDING OF METAL SHEETS, 
TAKING INTO ACCOUNT ENERGY DISTRIBUTION, HEAT 
TRANSFER AND FLUX DENSITIES A66-15347 

UNTERL EITHER, F. C. 

RUBY LASER MODULATION AT ATOMIC LEVEL - FREQUENCY 
SHIFT MEASUREMENT OF LASER EMISSION UNDER 
INHOMOGENEOUS MAGNETIC FIELD BY SPECTROSCOPY 
NASA— CR— 57464 N6 5- 19863 

LASER MODULATION AT ATOMIC LEVEL - YTTRIUM- 
ALUMINUM GARNET EMISSION AND LASER EMISSION 
SHIFT WITH HOMOGENEOUS PULSED MAGNETIC FIELD 
NASA— CR— 57823 N65-21308 

MEASUREMENT OF TEMPERATURE DEPENDENCE OF ENERGY 
LEVELS INVOLVED IN LASER EMISSION 

NASA— CR— 64436 N65-32191 

UNTERLEITMER, F. C., SR. 

LASER MODULATION AT ATOMIC LEVEL - POPULATION 
INVERSION AND ESTIMATE OF ZEEMAN SPLITTING 
NASA-CR-60572 N65- 16320 

UPATNIEKS, J. 

COHERENT LASER LIGHT USED IN NEW PHOTOGRAPHIC 
PROCESS FOR RECORDING LIGHT WAVES INSTEAD OF IMAGE 

ON LIGHT-SENSITIVE FILM A65-28104 

URTIEM, P. A. 

ONSET OF RETONATION, LASER TECHNOLOGY AND HIGH 
REPETITION-HIGH RESOLUTION SCHLIEREN STROBOSCOPIC 
WAVE PHENOMENA RECORDS A66-19200 

USPENSKII, A. V. 

EXCITATION OF AXIAL OSCILLATION MODES IN 
SEMICONDUCTOR LASERS ANALYZED, BASED ON RATE 
EQUATIONS FOR CHEMICAL POTENTIALS OF CARRIERS AND 
NUMBER OF PHOTONS A66-24455 

PULSED INDUCED EMISSION IN HYDROGEN BEAM LASER FOR 

CASE OF TWO RELAXATION TIMES, DETERMINING 
POLARIZATION ONLY BY NUMBER OF ACTIVE PARTICLES IN 

RESONATOR A66-24884 

V 

VAHtR, E. 0. 

OPTICAL FREQUENCY TRANSLATION TECHNIQUES LEADING 
TO DESIGN OF Y-SHAPED LASER CONFIGURATION 
AB-1272-0013 N65-15259 

VALI, V. 

GIANT PULSE LASER USED FOR PRODUCTION OF PARTICLES 
WITH ENERGIES HIGHER THAN TEN BILLION EV 

A65-25877 

VALI, W. 

GIANT PULSE LASER USED FOR PRODUCTION OF PARTICLES 
WITH ENERGIES HIGHER THAN TEN BILLION EV 

A65-25877 

VALITOV, R. A. 

PULSE ENERGY AND POWER OF LASERS UNDER CONTINUOUS 
OPERATING CONDITIONS MEASURED, USING CALORIMETERS, 
PHOTOELECTRIC EFFECT OF RADIATION, ETC 

A66— 13205 


VANIER, J. 


VAN ALLEN, L. C. 

IONIZATION BREAKDOWN MECHANISMS CF GASES AT 
OPTICAL INFRARED FREQUENCIES USING LASERS 
RADC-TDR-64— 422 N65-18624 

VAN DEN BERG, C. B. 

POSSIBLE MATERIALS FOR SECONO HARMONIC GENERATI CN 
AND LASER ACTION DISCUSSING CENTRO SYMMETRIC AND 
PIEZOELECTRIC CRYSTALS AND SINGLE CRYSTAL PLATE 
WITH ALTERNATE LAYERS OF NONCENTROSYMMETRIC 
COMPOSITION A66-12940 

VAN DER HO EVEN, C. J. 

GAS CONSTITUTION OF HELIUM-NEON LASER DISCHARGE 
ANALYZED, CONSIDERING SPECTRUM LINE RELATIVE 
INTENSITIES IN LIGHT EMITTED FROM DISCHARGE TUBE 

A65- 30333 

VAN DER WAL, 4. 

SMALL STABLE HELIUM-NEON LASER CONSTRUCTION ANO 
MODE PATTERNS A65-21256 

VAN DER ZIEL, A. 

POWER DENSITY IN NOISE SIDEBANDS OF LASER CAUSED 
BY EMISSION NOISE IN ACTIVE NEOIUM 

A 6 5- 15321 

VAN HOPPE, S. J. 

SMALL STABLE HELIUM-NEON LASER CONSTRUCTION AND 
MODE PATTERNS A65-21256 

VAN TRAN, N. 

C-SWITCHED OPTICAL MASER SYNCHRONIZATION, 
CISCUSSING EXPERIMENTAL DESIGN, SETUP AND 
PERFORMANCE A66-17297 

VAN UITERT, L. G. 

LASER CHARACTERISTICS OF AND COHERENT OSCILLATIONS 
FROM TRIVALENT TM, HO, YB AND ER IONS IN 
YTTRIUM ALUMINUM GARNET A66-10241 

VAN KIJK, U. 

RUBY LASER OPTICAL RADAR DETECTION OF UPPER 
ATMOSPHERIC BACKSCATTERING A66-24395 

VANCE, M. E* 

SPECTRAL PUMPING EFFICIENCY, SOLARIZATION EFFECT, 
ENERGY OUTPUT, SPECTROSCOPY, GLASS DAMAGE AND 
OPTICAL PATH DISTORTIONS IN NEODYMIUM GLASS 
LASERS 

AD-612964 N65-24195 

EFFECTS OF INTENSE ULTRAVIOLET RADIATION ON GLASS 
MATERIALS, AND PERFORMANCE CHARACTERISTICS OF 
GLASS LASERS 

AD-623309 N66-14533 

VANOER SLUIS, K. L. 

INEXPENSIVE SIMPLIFIED CONSTRUCTION OF DC POWERED 
HELIUM NEON LASER WITH 6328 ANGSTROM OUTPUT 

A65-19849 

VANIER, J. 

HYDROGEN MASER CONSTRUCTION AND OPERATION DESIGN 
PRINCIPLES EMPHASIZING MICROWAVE CAVITY, LOW 
MAGNETIC FIELD, HYDROGEN STORAGE AND MASER TUNING 
TECHNIQUES A65-24309 

HYDROGEN MASER RESETTABILITY VERIFYING BY 
MEASURING MASER OUTPUT FREQUENCY AGAINST HYDROGEN 
PRESSURE, CONSIDERING EXCHANGE COLLISION ANO WALL 
INTERACTIONS A65-29119 

CROSS CORRELATION MEASUREMENTS OF OSCILLATOR 
FREQUENCY STABILITY AND THERMAL NOISE AND 
APPLICATION TO ATOMIC HYDROGEN MASER 

A66-24128 

DIRECT FREQUENCY COMPARISON OF ATOMIC HYDROGEN 
MASERS IN DIFFERENT PLACES AND CONDITIONS BY 
SIMULTANEOUS MONITORING OF LORAN C SIGNALS 

A66-24145 

ATOMIC HYDROGEN MASER FOR TIME AND FREQUENCY 
MEASUREMENTS - TIME COMPARISONS CN MASERS WITH 
LORAN C N65-26676 

HYDROGEN MASER STORAGE BULB CHARACTERISTICS 
AD-617342 N65-30159 
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VANIUKOV, N. P. 

EXCITATION OF OFF-AXIS STIHULATED RADIATION BEAMS 
BY INCLINING GENERATING SAMPLE WITH RESPECT TO 
INTERFEROMETER AXIS A65-18454 


VERBER* C. H. 

TANTALUM ELECTRON INDUCED THERMIONIC 
RESULT OF LASER BEAM BOMBARDMENT 


EMISSION AS 
A65-24956 


EXCITATION OF OFF-AXIS STIMULATED RADIATION BEAMS 
BY INCLINING GENERATING SAMPLE WITH RESPECT TO 
INTERFEROMETER AXIS A65-28083 


LASER BEAM INTERACTION WITH METAL FORM OF 
THERMAL, MULTIPLE PHOTON AND ELECTRIC FIELD EFFECT 

A65-27427 


THRESHOLD PUMPING ENERGIES COMPARED TO 
LOSSES IN FABRY- PEROT RESONATORS DUE 
MISALIGNMENT 


DETERMINE 
TO MIRROR 
A65-36053 


VEROEYEN, J. T. 

TIME RESPONSE OF HF LASER INTERFEROMETER USED IN 
PLASMA RESONANCE DETECTION A65-29791 


THRESHOLD PUMPING ENERGIES COMPARED TO DETERMINE 
LOSSES IN FABRY- PEROT RESONATORS DUE TO MIRROR 
MISALIGNMENT A66-I5856 


CUANTUM-ELECTRONIC CROSS-MODULATION EFFECT NOTED 
WHILE MONITORING IR LASER INTERFEROMETRIC FRINGES 

A66- 11449 


VARMA, C. M. 

THEORETICAL EXPLANATION FOR HIGHLY DIRECTIONAL 
OFF AXIAL RADIATION FROM SOLID STATE OPTICAL 
MASERS OF CIRCULAR CROSS SECTION 

TR-2 N65-34713 

VASILBIKO, L. S. 

VISUAL PERCEPTION OF INTENSE COHERENT IR 
RADIATION FROM GAS LASER A65-24083 

EMISSION SPECTRUM OF NEON-HYDROGEN LASER FOR CASE 
OF HIGH CURRENT DENSITIES IN HOLLOW CATHODE 

A65-24084 

VISUAL PERCEPTION OF INTENSE COHERENT IR 
RADIATION FROM GAS LASER A65-34904 

EMISSION SPECTRUM OF NEON-HYDROGEN LASER FOR CASE 
OF HIGH CURRENT DENSITIES IN HOLLOW CATHODE 

A65-34905 

VISUAL PERCEPTION OF INFRARED LASER EMISSION 
NASA— TT—F— 9888 N66-22300 


LASER INTERFEROMETER AND APPLICATION TO PLASMA 
PHYSICS 

AROD-4832-2 N65-17210 

VERET, C. 

LASER USE IN LONG RANGE MEASUREMENT OF 
TRAJECTORIES 

ONERA TP 166 A65-19046 

RANGE OF LASER TELEMETRIC DEVICE WITH REFLECTOR 
ON TRACKING OBJECT 

ONERA— T P- 166/1964/ N65-28497 

VESSOT* R. 

CROSS CORRELATION MEASUREMENTS CF OSCILLATOR 
FREQUENCY STABILITY AND THERMAL NOISE AND 
APPLICATION TO ATOMIC HYDROGEN MASER 

A66-24128 

DIRECT FREQUENCY COMPARISON OF ATOMIC HYDROGEN 
MASERS IN DIFFERENT PLACES AND CONDITIONS BY 
SIMULTANEOUS MONITORING OF LORAN C SIGNALS 

A66-24 145 


VATULEV, V. N. 

SEMICONDUCTOR CRYSTALS, DISCUSSING DISPERSION 
PROPERTY CHANGES DUE TO PULSED RUBY LASER 
RADIATION A66-15354 

VAUTIER, P. 

CARBON MONOXIDE AND DIOXIDE VI BRATIONALL Y INDUCED 
IR EMISSION WITH POSSIBLE APPLICATIONS TO 
CONTINUOUS LASER EMISSION A65-22463 

CONTINUOUS GAS LASER BY DIRECT HF EXCITATION OF 
NITROUS OXIDE ANO MIXTURE WITH ARGON IN CAVITY, 
NOTING PERFORMANCES A65-23273 

CONTINUOUS LASER EMISSION DUE TO VIBRATIONAL 
TRANSITIONS IN CARBON DIOXIDE AND NITROUS OXIDE 
MIXTURES EXCITED BY HF SOURCE A65-26292 

VAVILOV, V. S. 

CADMIUM TELLURIDE LASER WITH ELECTRON EXCITATION 

A66-11188 

FORCED EMISSION FROM ELECTRON-EXCITED CADMIUM 
SELENIDE A66-22174 

CADMIUM TELLURIDE LASER WITH ELECTRON EXCITATION 

A66-24009 

VEOUTA, A. P. 

CHANGES IN EQUAL THICKNESS BANDS OF PLANE PARALLEL 
RUBY CRYSTALS DUE TO HEATING BY EXCITING LIGHT 

A65-18461 

CHANGES IN EQUAL THICKNESS BANDS OF PLANE PARALLEL 
RUBY CRYSTALS DUE TO HEATING BY EXCITING LIGHT 

A65-28090 

VELGHE, M. 

EVAPORATED CADMIUM SULFIDE THIN FILMS PROCESSED TO 
ACT AS PIEZOELECTRIC TRANSDUCERS FOR DETECTING 
LASER-INDUCED ELASTIC VIBRATION 

A65-31942 

VELGHE, M. F. 

PROCESSING EVAPORATED CADMIUM SULFIDE THIN FILMS 
TO ACT AS PIEZOELECTRIC TRANSDUCERS FOR DETECTING 
LASER-INDUCED ELASTIC VIBRATIONS 

A65-21875 


VESSOT, R. F. C. 

HYDROGEN MASER CONSTRUCTION AND OPERATION DESIGN 
PRINCIPLES EMPHASIZING MICROWAVE CAVITY, LOW 
MAGNETIC FIELD, HYDROGEN STORAGE AND MASER TUNING 
TECHNIQUES A65-243C9 

HYDROGEN MASER RESETTABIL ITY VERIFYING BY 
MEASURING MASER OUTPUT FREQUENCY AGAINST HYDROGEN 
PRESSURE, CONSIDERING EXCHANGE COLLISION AND WALL 
INTERACTIONS A65-29119 

ATOMIC HYDROGEN MASER FOR TIME AND FREQUENCY 
MEASUREMENTS - TIME COMPARISONS ON MASERS WITH 
LORAN C N65-26678 

VEYRIE, P. 

PLASMA GENERATION BY FOCUSING LASER BEAM IN AIR AT 
ATMOSPHERIC PRESSURE AND ROOM TEMPERATURE INDICATE 
CONNECTION WITH LUMINOUS ENERGY ABSORPTION DURING 
BREAKDOWN A66-14538 

ENERGY AND INTENSITY OF IONS EMITTED BY METAL 
TARGET AS FUNCTION OF CHARACTERISTICS OF LASER AND 
NATURE OF METAL A66-15109 

IONIZATION UNDER LASER ACTION EXTENDED TO METALS 
AND DIELECTRICS, NOTING INFLUENCE ON THRESHOLDS 

A66-17065 

VIENOT, J. C. 

SECOND HARMONIC EMISSION AND DIFFRACTION PHENOMENA 
IN KDP CRYSTAL EXCITED BY RUBY LASER BEAM 

A65-29559 

VINETSKI I, V. L. 

KINETIC EQUATION THEORY APPLIED TO STEADY STATE 
LASER RAOIATION DUE TO BAND-BAND TRANSITION IN 
SEMICONDUCTOR CONTAINING IMPURITY CAPTURE LEVELS 

A65-26694 

QUASI- FERMI LEVEL, FREQUENCY, THRESHOLD PUMPING 
VALUE AND PARTICULAR MODE IN RADIATIVE INTRABAND 
TRANSITION A65-31884 

KINETIC EQUATION THEORY APPLIED TO STEADY STATE 
LASER RADIATION DUE TO BAND-BAND TRANSITION IN 
SEMICONDUCTOR CONTAINING IMPURITY CAPTURE LEVELS 

A65-32952 
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WALSH* 0 


SEMICONDUCTOR LASER RADIATION BY DIRECT ZONE-TO- 
ZONE TRANSITIONS A66-14273 

QUASI- FERMI LEVEL, FREQUENCY, THRESHOLD PUMPING 
VALUE AND PARTICULAR MODE IN RAOIATI VE INTRABAND 
TRANSITION A66-18361 

VO ELK Eft, L. E. 

CONVENTIONAL FLOW VISUALIZATION USING LASER LIGHT 
SOIRCE 

AIAA PAPER 66—127 A66-17104 

VOGEL* K. 

TRANSMISSION OF HIGH-POWER LASER LIGHT FOR 
DIELECTRIC TUBES AND RODS A65-29164 

REPLICA TECHNIQUES AND ELECTRON ANO OPTICAL 
MICROSCOPY TO STUOY LASER IRRAOI ATED METAL 
SURFACES A66-18393 

VOLLNER, J. 

MEASUREMENT OF ELECTRON DENSITY OF GAS DISCHARGE 
PLASMA BY LASER INTERFEROMETER A66-16379 

VOLOSHIN* A. E. 

MEASURING DEVICE FOR PULSED LASER OUTPUT POWER 
USING BOLOMETER, AMPLIFIER AND OSCILLOSCOPE 

A66— 13888 

VOMPE* A* F. 

PENTACARBOCYANINE COMPOUND USED TO REDUCE 
NONOPULSE DURATION IN NEOOYMIUM LASER 

A6 6— 10262 

PENTACARBOCYANINE COMPOUND USED TO REDUCE 
NONOPULSE DURATION IN NEODYMIUM LASER 

A66-13307 

VON GUTFELO, R. J. 

PHONON INTERACTION IN CRYSTALS - TRANSIENTLY 
OPERATED ACOUSTIC MASER, INTERACTION OF PHONONS 
WITH IMPURITIES IN GERMANIUM ANO SILICON, AND 
HEAT PULSES IN CRYSTALS 

OTR-7 N65— 27746 

SIGNAL VELOCITY OF MASERS, AND MICROWAVE PHONON 
ATTENUATION AND PULSED HEAT RADIATION IN SINGLE 
CRYSTAL SEMICONDUCTORS 

REPT.-8 N65-36734 

VORONOV. G. S. 

SPATIAL DISTRIBUTION OF ELECTRICAL FIELD OBTAINED 
BY FOCUSING RADIATION OF RUBY LASER 

A66— 10250 

HYDROGEN MOLECULE MULTIPHOTON IONIZATION, 
DETERMINING PROBABILITY OF ABSORPTION, EFFECTED BY 
RUBY LASER EMISSION A66-16517 

HYDROGEN MOLECULE MULTIPHOTON IONIZATION, 
DETERMINING PROBABILITY OF ABSORPTION, EFFECTED BY 
RUBY LASER EMISSION A66-20898 

MULTIPHOTON IONIZATION OF XENON ATOM IN POWERFUL 
ELECTRIC FIELD BY RUBY LASER RADIATION 

A66-21966 

VOROPAEV* N. D. 

LASER MODE OPERATION IN PRESENCE OF RADIATION 
ABSORBING IMPURITY ANALYZED BY EXTENDED THOMSON 
TYPE SYSTEM A65-35930 

VYLEGZHANIN* D. N. 

PUMPING POWER FORMULA FOR DETERMINING 
CHARACTERISTICS OF CONTINUOUS WAVE AND PULSED 
LASERS A65— 26687 

PUMPING POWER FORMULA FOR DETERMINING 
CHARACTERISTICS OF CONTINUOUS WAVE AND PULSED 
LASERS A66-15900 

w 

WACHTEL, J. H. 

INTERACTION OF ENERGETIC ELECTRONS WITH BOUNDED 
ELECTROMAGNETIC WAVES NEAR CYCLOTRON RESONANCE, 
NOTING PLASMA DIAGNOSTICS, MASER ANO GAIN 
MECHANISM A66-13953 


WAD A, J. Y. 

ELECTRON ENERGY SPECTRA IN NEON, XENON AND HELIUM- 
NEON LASER DISCHARGES, CALCULATING PRODUCTION ANO 
DESTRUCTION RATE PARAMETERS A66-18354 

ELECTRON ENERGY SPECTRA IN GAS LASER DISCHARGES 
AND INVESTIGATION OF NEW DISCHARGE 
CONFIGURATIONS 

NASA— CR— 67298 N65-35355 

WAGNER* P- R. 

SWITCHING CHARACTERISTICS OF NEGATIVE RESISTANCE 

CIODE DETERMINATION - INJECTION LASER 

REPT.-7 N6 5-2 72 03 

WAGmEh, ii« 5* 

GIANT PULSE LASER APPLIED TO NONLINEAR OPTICAL 
EFFECT OF STIMULATED RAMAN SCATTERING WITH 
REFERENCE TO EMISSION ANGLE MEASUREMENT TECHNIQUE 

A65— 19996 

STIMULATED RAMAN AND BRILLOUIN SCATTERING FOR 
STOKES RADIATION PARALLEL TO LASER BEAM IN 
RECTANGULAR WAVEGUIDE A66-14901 

WAITE, T. 

BALANCED MIXER ACTION FOR OPTICAL HETERODYNING, 
USING MAGIC- T OPTICAL MIXER A66-24153 

WAKABAYASHI* J. 

DESIGN OF 8 MILLIMETER TRAVELING WAVE MASER 
FOR RADIO ASTRONOMY 

AD-619191 .N65-35172 

MAKSBERG* A. L. 

OPTICAL RESONATOR EFFECTS ON POPULATION 
DISTRIBUTION IN HELIUM-NEON GAS LASERS DETERMINED 
FROM SIDE LIGHT MEASUREMENTS A65-21656 

HAL OMAN* €. S. 

RATE EQUATION SOLUTIONS FOR Q-SPOILED ANO PULSED 
TRANSMISSION MODE / PTM/ OPERATION OF THREE-LEVEL 
LASER A6 5-22933 

WALKER* B. J. 

WIDE TUNING RANGE L-BAND TRAVELING WAVE MASER 
NOTING SLOW WAVE STRUCTURE AND ISOLATOR MATERIAL 

A66-12441 

EXPERIMENTAL L-BAND TRAVELING WAVE MASER 
DEVELOPED WITH EXCEPTIONALLY HIDE TUNING RANGE 

A66-15958 

EASILY FABRICATED LIGHTWEIGHT SUPERCONDUCTING 
MAGNET DESIGNED FOR USE WITH TRAVELING WAVE MASERS 

A66— 24312 

WALKER* J. N. 

LASER IN SPACE APPLICATION, DISCUSSING ELECTRO- 
OPTICAL DEVICES A65— 31883 

WALKLEY, K. 

CONTINUOUS OUTPUT GAS-PHASE LASERS AS SMALL 
EANDWIDTH SOURCES OF LIGHT FOR OPTICAL 
DIFFRACTOMETERS A65-22206 

WALLACE* A* 

LASER BEAM COMMUNICATION BETWEEN DEEP-SPACE 
VEHICLE AND EARTH TRACKING STATION - CLOSED LOOP 
SYSTEM AND LEAD ANGLE COMPUTATIONS FOR TARGET 
MOTION COMPENSATION 

NAS A— CR— 60699 N65-16811 

WALLACE* R. A. 

OUTPUT OF SINGLE MODE GAS LASER IN AXIAL MAGNETIC 
FIELD STUDIED FOR INCREASE IN FREQUENCY STABILITY 

A65-26954 

WALLING* J. C. 

TRAVELING WAVE MASER FOR TELSTAR AND RELAY 
SATELLITES, DISCUSSING ELECTRONICS AND SOLID STATE 

PHYSICS PRINCIPLES AND DESIGN A65-16798 

WALSH* D. 

TIME RESOLUTION OF ELECTRON AND ION EMISSION 
PRODUCED BY Q-SWITCHED RUBY LASER PULSE FOCUSED 
ON METAL SURFACE A66-18358 
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WALSH » A* L. 

LASER CONFIGURATIONS, PERFORMANCE FEATURES ANO 
LIMITATIONS OISCUSSING HE- NE, ION AND SOLID 
STATE LASERS A65-31881 

AMMONIA BEAM MASERS WITH ASSOCIATED FREQUENCY 
TRANSLATING CIRCUITRY 

NASA-CR-55839 N65-13558 

WALSH • M* J. 

INSTRUMENTATION TECHNIQUES FOR NEW TYPE OF GAS 
DENSITY MEASURING SYSTEM USING LIGHT SCATTERED 
FROM LASER BEAM AS MEASURED QUANTITY 

A66-15794 

WALTER. W. T. 

LASER ACTION ON FIVE GREEN LINES AND SIX IR LINES 
CAUSED BY PULSING MANGANESE DISCHARGE OF COLLISION 
LASER IN ATOMIC VAPOR OF NEUTRAL MANGANESE 

A66-I6763 

WAN. C.-I. 

STIMULATED EMISSION OF LIGHT FROM PURE XENON AND 
HELIUM-XENON N65-20135 

HELIUM-NEON LASER WITH SILVER AND DIELECTRIC 
COATING N65-20136 

HAND I MGER, L . 

GALLIUM ARSENIDE LASER DIODES WITH HIGH OUTPUT 
COHERENT BEAM FOR COMMUNICATIONS SYSTEMS 
ECOM-2629 N66-21293 

WANG. C. 

OPTICAL PARAMETRIC AMPLIFICATION INVOLVING THREE 
WAVES, OPERATION OF HIGH POWER, NEARLY SINGLE 
MODEO RUBY LASER, AND OBSERVATION OF PARAMETRIC 
INTERACTION AMONG RAMAN-SHIFTED LINES 
RADC-TOR-64-386 N65-14311 

PARAMETRIC AMPLIFICATION IN ADENOSINE DIPHOSPHATE 
USING SECONDARY HARMONIC PROOUCED BY RUBY LASER 
RAOC-TDR- 64-484 N65-18629 

WANG 9 C. C. 

PARAMETRIC GAIN ACCOMPANYING PARAMETRIC 
AMPLIFICATION OF LIGHT BEAM BY SECOND HARMONIC 
FREQUENCY OF STIMULATED RADIATION FROM RUBY LASER 
ADP CRYSTALS A65-24280 

HIGH POWER LASER BEAM COLL INEAR I Z AT ION USING 
BIREFRINGENCE OF UNIAXIAL CALCITE CRYSTAL PRISM 

A6 5-25828 

SECOND HARMONIC LIGHT GENERATION, STRESSING . 
SATURATION EFFECTS OCCURRING AT HIGH LASER POWER 
LEVELS, SOLVING NONLINEAR COUPLED MAXWELL 
EQUATIONS A66-11443 

WANG* C.-C. 

RESONANT CAVITY, OSCILLATION ANO RADIATION 
OUTPUT OF OPTICAL MASERS 

FTD-TT-64- 1231/ 1626364 N66-I1458 

"^STIMULATED EMISSION OF LIGHT FROM PURE XENON AND 
HELIUM-XENON N65-20135 

HELIUM-NEON LASER WITH SILVER AND DIELECTRIC 
COATING N65-20136 

WANG* C.HC. 

INFLUENCE OF RESONANT CAVITY, XENON LIGHT, AND 
OTHER PARAMETERS ON RUBY LASER EMISSION ENERGY 
OUTPUT 

FTD-TT-64- 1339/ 1626364 N66-1I522 


WARNOCK, A. C. C. 

ELECTRON DENSITY MEASUREMENTS IN PLASMA PRODUCED 
BY COMBINATION OF RF AND VERY FAST THETA-PINCH 
DISCHARGES, USING GAS LASER INTERFEROMETER 

A65-29848 

TIME-DEPENDENT ELECTRON DENSITY VARIATION STUDIED 
IN FAST THETA-PINCH DISCHARGE, USING HE- NE GAS 
LASER INTERFEROMETER A65-29849 

WARSHAUER, D. 

GAS LASERS - LEVEL POPULATION DEPENDENCES, LASER 
POWER OUTPUT, METASTABLE DENSITY MEASUREMENTS, 

AND PARAMETER CHANGE EFFECT ON MATHEMATICAL 
MODEL OF LASER SYSTEM 

S— 740 N65-20002 

WARSHAW, S. I « 

APPARATUS FOR FLUORIDATION OF HYDROXYL AND OXYGEN 
CONTAMINATED FLUORIOE COMPOUNDS, OBTAINING 
OPTICALLY CLEAR CRYSTALS WITH NO TYNDALL 
SCATTERING FOR LASER APPLICATION 

A66-1 8488 

WARTER, P. J • • JR. 

EMISSION AND ABSORPTION PROFILES FOR RUBY R SUB 1 
LINES SHOW ABSENCE OF SIGNIFICANT STOKES SHIFT 

A65— 17664 

NATANABE, Y. 

PULSED RUBY LASER OUTPUT MEASUREMENT BY OPTICAL 
EOLCMETER A65-18017 

FLUORESCENCE FROM CADMIUM SULFIDE EXCITED BY RUBY 
LASER COMPARED WITH PHOTOCONDUCTIVITY INDUCED BY 
ORDINARY GREEN LIGHT TO SUPPORT DOUBLE PHOTON 
ABSORPTION MECHANISM A65-34665 

WATKINS* L. S. 

REDUCTION OF LOCKING FREQUENCY CF RING LASER BY 
MAKING TWO BEAMS ORTHOGONAL A65-1960I 

WATSON* H. J. 

RAYLEIGH SCATTERING USING LASER LIGHT FOR 
DETERMINATION OF SCATTERING DENSITY OF ARGON, 
OXYGEN, AND NITROGEN 

R— 135 N6 5-26127 

WATSON, N. R. 

OPTICAL PROPERTIES OF CHANGES IN GAS COMPOSITION 

IN DISCHARGE TUBE FOR HELIUM NEON LASER 

TR— 64-2 57 .10 N65-19952 

WATTEAU, J. P. 

DIFFUSION OF LIGHT BY PLASMA ELECTRONS PROOUCED IN 
LABORATORY FOR VERY SMALL EFFECTIVE DIFFUSION AREA 

A66-21712 


WAYNANT, R. W. 

PHOTOGRAPHIC FILM USED FOR QUANTITATIVE 
MEASUREMENTS OF INTENSITY DISTRIBUTION IN Q- 
SW ITCHED LASER BEAM A66-14920 

IONIZATION BREAKDOWN MECHANISMS OF GASES AT 
OPTICAL INFRARED FREQUENCIES USING LASERS 
RADC-TDR-64— 422 N65-18624 

WEAVER, L. A. 

QUANTUM-ELECTRONIC CROSS-MODULATION EFFECT NOTED 
WHILE MONITORING IR LASER INTERFEROMETRIC FRINGES 

A66-X1449 


WEBER, H. 

TIME DEPENDENT EMISSION BEHAVIOR OF RUBY LASER 
DISCUSSING RATE EQUATIONS, Q-VALUE, OUTPUT POWER, 
STEADY STATE VALUES, ETC A66-14981 


HANG, J.-W. 

FORMATION TIME OF OPTICAL LASER OSCILLATIONS 

N66-15050 


HANG, N* 

HELIUM-NEON LASER PREAMPLIFIER SYSTEM FOR VERY 
HIGH GAIN TRANSITION AT 3.39 MICRON WAVELENGTH 

A65-21335 


WARD, J. H. 

LASER FOG DISDROMETER FOR MEASURING DROPLET SIZE 
IN FOG A65-17644 


WEBSTER, J. C. 

LOW FREQUENCY MAGNETIC FIELD SENSOR - PROTON 
MASER ANTENNA DESIGN CONSTRUCTION ANO 
PERFORMANCE 

RADC-TR-64-567 N65-32211 


WEEKLEY, R. E. 

SPIRAL FRINGES IN INTERFERENCE PATTERN OF 
INTERFEROMETER WITH LASER ILLUMINATION AS 
INDICATION OF DISCONTINUITY IN WAVE FRONT OR 
GENERATING SURFACE A65-33430 
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HILOEY, ft. L 


HEIDLICH, V. 

LASER SYSTEM COHERENCE PROPERTIES OF STATISTICAL 
OPERATOR R IN LIGHT FIELD, USING SCHROEDINGER 
EQUATION ASSUMING GLAUBER STATE 

A6 5-25265 

MASTER EQUATION FOR COMPLETE STATISTICAL OPERATOR 
OF SOLIO STATE LASER ACCORDING TO QUANTUM 
MECHANICS A65-31773 

HEWER, R. R. 

DATA PULSED TRANSMISSION OVER ELECTRON- INJECT ION 
LASER COMMUNICATION SYSTEM, USING CONTINUOUS NAVES 

A66-19934 


t. N* 
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